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Febmary 5, 2001 	 Customer-Focused Solutions 

Califomia Regional Water Quality Control Board 
Los Angeles Region 
320 West 4' Street, Suite 200 
Los Angeles, California 90013 

ATTN: 	MR. JIMMIE WOO 

SITE: 	JALK FEE PROPERTY 
10607 NORWALK BOULEVARD 
SANTA FE SPRINGS, CALIFORNIA 

RE: 	CLARIFICATIONOFVAPOURTANDSESOILMODEL 
INPUT PARAMETERS 

Dear Mr. Woo: 

At the request of the Califomia Regional Water Quality Control Board (CRWQCB), TRC Alton 
Geoscience (TRC) is providing clarification and supporting infoanation regarding the input 
parameters used in the VapourT and SESOIL Models for the Jalk Fee properry in Santa Fe Springs, 
California. This clarification and refinement process yields a concentration of tetrachloroethene 
(PCE) potentially introduced into the ground water beneath this site that is below the maximum 
contaminant level (MCL). Further, it is important to note that the conservative.assumptions input 
into the models do not include biodegradation. Inclusion of this natural process, with its half-life 
ranging between 34' and 230 days'- , would reduce the concentrations estimated herein by orders of 
magnitude because a significant number of the PCE concentration data. are from previous 
assessment and remediation efforts. Many of these data are several years old. 

Groundwater Gradient 
The groundwater gradient was recalculated from groundwater maps for the site from the Third 
Quarter 1994, First Quarter 1995, First Quarter 1997, Second Quarter 2000, Third Quarter 2000 . 

_ and Fourth Quarter 2000. The calculations indicated the gradient ranged from 0.006 to 0.008, $1ft 
between 1994 and 2000. This gradient differs from 0.06 $/ft used in the models. The VapourT and 

{ 	SESOIL Models were revised accordingly. The groundwater maps are piovided in Attachment 1. 

Hvdraulic Conductivitv and Water BearinQ Zone Thickness 
Based on a review of site-specific borings logs, a sand horizon is consistently present below 40 
to 45 feet below ground surface (bgs) and extends to approximately 106 bgs (Attachment 2). , 
According to the boring logs reviewed, the sand horizon consists of fine to coarse sand with 
niinor gravel and trace silt to a depth of approximately 65 f6g. Below 65 fbg, the sand grades 
into a medium to coarse sand with minor very coarse sand in the water-bearing zone. Based 

' Davis, Andy and Roger L. Olsen. Predicting the Fate and Transport of Organic Compounds in Groundwater, 
Part 2, HMC, pages 18-37, July/August 1990. 

Roberts, P.V., J.E. Schreiner and G.D. Hopkins. Water Res., Volume 16, pages 1025-1035, 1982. 

 " 	- 	 21 Technology Drive • Irvine, California 92618 	, 
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Clarification of VapourT and SESOIL Model Input Parameters 
Jalk Fee Property, Santa Fe Springs, CA 

, 	February 5, 2001 

on the boring log from.Monitoring Well MW-5, it appears the saturated or mixing zone is 
approximately 35 feet thick: In addition, based on a review of Cross Section N-N' included in 
the California Department of Water Resources Bulletin 104 (Actachment 2), the saturated or 
mixing zone in the Exposition Aquifer is approximately 70 feet thick.- For the purposes of the 
VapourT and Sesoil modeling, a conservative water bearing zone thickness of 10 feet (length 
of a typical well screen) was used. If the site specific (35 feet) or published (70 feet) water 
bearing zone thickness were used, the calculated input of PCE into groundwater would be even 
less. 	~    

Particle siie analysis using ASTM D4464M completed on two samples from the sand horizon 
just above 60 fbg, (i.e., Borings HS-2 and HS-3 at 56 fbg) indicated the sand was fne to 
medium grained which correlates with the field logs completed for these borings. Based on the 
boring log review and particle size analysis, published hydraulic conductivity (K) values for a 
"clean sand" ranges from about 2 x 10' to 9 x 10"' centimeters per second (cm/sec) (Freeze 
and Cherry, 1979). If this range is divided into three parts: one for fine, one for medium, and 
one for coarse, the line that separates the medium and coarse sand (the grain size observed at 
the Jalk Fee site in the water bearing zone), falls on about 6 x 10' Z  cm/sec (Attachment 3). 

Infiltration Rate 
Infiltration of precipitation from the surface down 70 feet to ground water is an important 
process that transports PCE from the soil en route. The infrltration rate is calculated from the 
average precipitation of 15 inches per year'. This average precipitation is converted into units of 
meters per second (used in the VapourT model) as follows: 15 inches per year = 1.25 feet per 
year = 0.381 meters per year = 1.21E-8 meters per second equivalent vertical velocity or 
infiltration flux. The equivalent flux units are cubic meters of water per square meter of earth's 
surface per second. 

This calculated infiltration rate is considered conservative because it assumes no runoff or 
evapotranspiration and an average annual rainfall that is 3.58 inches above the average annual 
rainfall data collected at a nearby meteorological station. In addition, the volume of water that is 
assumed to infiltrate through the vadose zone is ignored in the calculation of groundwater 
volume passing under the site, and hence its effect in diluting groundwater concentrations further 
(i.e., if the volume of infiltrate were included in the calculation of groundwater concentration, the 
predicted concentrations would be even lower). 

' 	 ' Long-term (119 years) arithmetic mean rainfall at Los Angeles Civic Center = 14.99 inches (approximately 15 
inches) (Los Angeles Times using National Weather Service data). 
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Clarification of VapourT and SESOIL Model Input Parameters 

	

' 	Jalk Fee Property, Santa Fe Springs, CA 
February 5, 2001 

Refined VaoourT Modeline 
The input parameters were rechecked and refined, including the values discussed above. Initial 
concentrations of PCE in the vapor phase in pore spaces in the four layers were used instead of 
total PCE concentrations as measured by laboratory analysis of soil samples. The calculation of 
these revised initial concentrations is shown in Table 1. The results of the axisymmetric and 
cartesian runs of VapourT are shown in Table 2 and the model runs are included in Attachment 
4. 

	

' 	Revised Hvdrocarbon Fate and Transport Modeline 
The fate and transport of petroleum hydrocarbons was previously performed with Sesoil using 

	

`{ 	naphthalene as a surrogate for the hydrocarbons (Alton Geoscience, 1998). The initial source 
concentration for naphthalene (2,700 micrograms per kilogram [µg/kg]) was based on the 
maximum concentration of naphthalene detected in soil samples analyzed using EPA Method 

	

'i 	8310. The results of the 1998 Sesoil analysis indicate thaE naphthalene was not predicted to 
impact groundwater beneath the site at any time during a 200-year model run. The maximum 
vertical migration of naphthalene predicted by the Sesoil analysis was to a depth of 

	

' J 	approximately 59 feet below grade.- 

	

I 	The database for the 1998 Sesoil model included some impacted soils that have since been 

	

, 	removed in the excavation efforts conducted between October and November 2000. Additional 
sampling data were collected during this effort. The combined result of these activities 

	

; 	indicated maximum naphthalene concentration was decreased to 1,700 µg/kg: For reference, 
the mean naphthalene concentration in soil based on all soil data from the site was 
approximately 70 µg/kg. The mean naphthalene concentration is considerably lower than the 

	

j 	assumed concentration used in the Sesoil modeling performed in 1998. Since the maximum 

	

-' 	and mean concentrations of the naphthalene for the site are lower now than they were in 1998, 
TRC concludes that the previous modeling results represent a conservative estimate of the fate 
and transport potential of the hydrocarbons in-place at the Jalk Fee site. In addition; historical 
data would support this conclusion. The site has been an active oil field since the 1920's and 
groundwater monitoring data collected to date has indicated. no impacts relating to the non- 

	

i 	chlorinated hydrocarbons detected in previous assessment and confirmation soil samples. 

Conclusions 

Refined VapourT Modeline 

	

' 	The refined VapourT modeling indicates that the total contribution of PCE to groundwater 

	

-- 	from PCE impacted soils at the Jalk Fee property is less than the MCL. 
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Clarification of VapourT and SESOIL Model Input Parameters 
Jalk Fee Property, Santa Fe Springs, CA 

; 	February 5, 2001 

Revised Hydrocarbon Fate and Transport Modeling 
A review of the revised naphthalene (hydrocarbon surrogate) database for the Jalk Fee site 
(i.e., revised downward to reflect the October and November 2000 removal of impacted soils 
from the Jalk Fee site and confirmation sampling also performed at that time) indicate a lower 
maximum and average naphthalene concentration exists now than what was used in the 1998 
Sesoil analysis. Therefore, it can be concluded that the results of the 1998 Sesoil analysis that 
predicted no impact groundwater beneath the site at any time during a 200-year model run are 
still valid. 

The results of the refined VapourT and Sesoil analyses predicted similar concentrations in 
groundwater and VapourT accounts for both the diffusive and advective components of 
niigration within the vadose zone. Because the results of the refined VapourT and Sesoil 
modeling indicate thar residual concentrations of PCE and crude oil in the soil do not pose a 
signiflcant threat to groundwater underlying the site; TRC, on behalf of the Mobil Foundation 
(property owner), respectfully requests soil closure. 

Please call me at 949-341-7449 or Buddy Hand at 713-656-9179 if you need any additional 
information or would like to discuss further. 

	

'-! 	 Sincerely; 

	

i 	Jeff Hensel, RG, REA 
Project Manager 

Y/ Vr7-02— 

Todd Stanford, REHS, REA 
Principal Associate 

Ph.D. 
Vice 

-i 	cc: Ms. Rueen-Fang Wang, CaliforniaRegional Water Quality Control Board 
Ms. Brenda Nelson, Santa Fe Springs Fire Department ' 

I 	 Mr. F.E. Hand, ExxonMobil 
Mr. Greg Cliila 

Attachments 
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TABLE 2 
VAPOUR-T MODELING (1) 
JALK FEE PROPERTY 

RUN 

AXISYMNIETRIC CARTESIAN (2) 
PARAMETER UNITS 

Ja1k9 (1B)  Ja1k10xy (IB)  
LENGTH OF MODEL 

(3) 
days 10,884 7,040 

RUN 

PEAK PCE 
TRANSPORTED INTO kg/12 hr 3.81E-05 7.5E-06 

(4)  time step 
GROUNDWA T ER 

WIDTH OF PCE feet 69 122 

COLUMN (5) meters 21 37 

GROUNDWATER FLOW 
BENEATH PCE 

liters/ year 8.48E+06 1.49E+07 

COLUMN 
(6.7,8) 

POTENTIAL PCE 
CONCENTRATION IN ug/1 3.3 0.4 

GROUNDWATER _ 

1) These runs differ from those contained in January 22, 2001 transmittal by: a) a 
revision of initial concentration from total in all phases of a soil sample to just that 
in the vapour phase in the soil pores (in percent of an atmosphere); 

b) refinement of K, dh/dl, H, k, T, and foc. 

2) Mass transported into groundwater from the Vapour-T cartesian run is multiplied 
by 2 for left-right mirror-image symmetry of grid, and by 37 for number of ineter 
"slices" of side length "into the paper" for simulation. 

3) VapourT runs until change in outputs between time steps stabiliie (i.e., become.le 

4) Amount of PCE transported into ground water stays at zero until first PCE 
reaches 70 ft bgs, then increases to a maximum, which is used below. 

' 	 5) Width is transverse or perpendicular to ground water flow direction. 

6) Hydraulic conductivity of groundwater used in SESOIL 
, 	 and V-LEACH (cm/sec) = 	 6E-02 

7) Hydraulic gradient (head) of groundwater used in 
SESOIL (-) = 	 0.007 

!  I 8) Thickness of groundwater for mixing (well screen length 
i  . in feet) = 10 

; a 	(2/1/01;10:54 AM) 
Tablel_R2.x1s;Table 2 Brief 
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Muresan 3-28-95 	MOBIL JALK FEE 
ECNED 6Y: 	OATE: 	- 	. PROJECT NUMBER  

S. English 3-28-95 	03.00601266.000 
PROVED BY: OAR:: 	I REMSKIN DATE I 	DRAMING RU: f 
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SB/MW#: MB-2 
#D- 	15594-96 
Page 	1 	of 	2  

SOIL DRlLL1NG LOG 	 Sampler:  T. Overturf 

PROJECT 	Mobil Jalk Fee 	LOCATION , 	10607 No 	tt~~lyd.. Santa Fe Sorings 
ELEVATION 	 MONITORING DEVICE 	Pilj ,:';~' 
SAMPLING DATE(S) 	12-29-95 	START 	 9:15 AM 	 FINISH 	11:00 AM 
SAMPLJNG METHOD CA MOD SPLIT SPOON SUBCONTRACTOR & EQUIPMENT 	BC2 Environmental 
MEMO Hand Augered 1st 5 feet. 

- o Penatratlon  a t c 	- ~   	. 	~ ~  o m .}~. 01  ss ~ E ~ o  ` ''  N. u  o Borehole Abandonment/ 
~ L N E p af a ~ 	 Soil Desaiption 	_ _ 	. y. b —~ d  Well Conatruction  . 

.L- ie Blows 4. ~   L '° ~"~ y  ~ 
 Q. 

 ~ 	.Color, Texture, Moisture, Etc. 	- C V _ L  ~ a — a, ~  	Defaila 

~~ 6'~'L'  m  N C S ' f~L'J  b . 	. 
N 0.0 . N 

Dirt surface 

5  15-21-30 5.0 27 @5' SBC (0,0,98,2); dark ML 8' Diameter 
6.5 yellowish brown (7.5YR Borehole 

3/4); non-plastic; medium 
dense; damp. 

~ 10 17-20-23 10.0 132 ', 	@10' Very dark grayish Backfllled ~ 11.5 brown (2.5Y 3/2). with 
Hydrated 
Bentonite 
Chips 

-15 14-19-24 15.0 1169 @15' Strong solvent odor; 
- 16.5 996 1 1/2 thick black layer at 
- 16.0' looks like solvent; 
_ 10% clay content. 

—20 15-23-25 20.0 140 920' Si1C (0,0,100;0); 
- 21.5 olive gray (SY 5/2). 

—25 17-22-25 25.0 MB-2-2E 170 @25' Light olive brown 
- 26.5 (2.5Y 5/3); micaceous. 

— 30 
Continued Next Pacje 



SB/Mw# : 	MB-2  
#D- 	1559496  

~ 	 Page  2  of  2  
SOIL DRJLL/NG LOG 	 ~ 	 Sampler.  T. Overturi 

PROJECT 	Mobil Jalk Fee 	LOCATION 	10607 Norwa 	Santa Fe SRrings  

o a ~; ~ ~ ~ 	 ~ . 	o t  . 
m~ Rew~ ~  Borehole /Wendonment/ 
~ ~. L. m E ~ ai a . Soll Desafption •r ~~ ~ y , Well Construction . 
t ~ Blows  U. a a y ~"1 j m 

 ~ 	Calor, Texnure, Moisture, Ete. 	~ j V ~ a Detafls    
y L 

 6*F~' 	. E ~- ~.. 	~ c -. 	. 	 ~ 	
~ t 

O y  N 	c ~~-~ S . C,1• ~ N  

20-25-50 

Penetrato

1 36.5  

30.0 B-2-3 76 
31.5 

35 20-27-30 35.0 B-2-3 167 

40.0 40 35-50 40.0 M B-2 22 Sdty sand: (0,955.0); olive  
41.5 gray (5Y 5/2); (100% fine 

sand); dense; damp. 

45  45.0 
Sand: (5,90,5,0); dark SP 21-26-50 45.0 B-2-4 13 

46.5 gray (2.5Y 4/1); (3546 very 
coarse, 35% coarse, 30% 
medium to fine); damp. 

50 21-50 50.0 B-2-5 0.7 
51.5 

55 19-25-30 55.0 B-2-5 16 @55' Becomes coarser. 
56.5 

60 18-22-27 60.0 B-2-5 31 60-5 
61.5 T.D.=60.5' 
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PROJECT NO.: 	23-0134-50 DATE DRILLED: July 13, 1997  
LOCATION: 	Mobil Jalk Fee LOGGED BY: 	C. Cullum  

10607 Norwalk Boulevard APPROVED BY: K. Keenan, RG  
Santa Fe Springs, California DRILLING CO.: 	West Hazmat Drilling-CME- 75 

9  DRILLING METHOD: 6-inch Hollow-Stem Auger  
SAM P LER TYPE: 	Cafrfornia Modified Split Spoon  W 
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W ELL 
CONSTRUCTION 

DETAIL 
.  

TOTAL DEPTH: 61.5 feet DEPTH TO WATER: NA  

. . 	 DESCRIPTION 	. 	 ~ 
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SILTY SAND: moderate yellowish brown, medium dense, moist, 
Yine-grained sand, trace clay.  

. 	. 	. 	. 	. 	. 

~  	. 	 . 	~ 

— — — — — — — — — — — — — — — — — — — — - - 
. 	.  

SANDY SILT: moderate brown, very stiff, slightly moist, fine-grained sand.  . 

— — — — — — — — — — — — — — — — — — — — — — 
. 	 . 

CLAY: pale yellowish browq very stifl, slightly moist. 	, 	~ 

. 

- - - - - - - - - - - - - - - - - - - - - 

. 	 . 

SILT: moderate brown, very stiff, slightly moist, very fne-grained sand.  

 - 
SANDY SILT: moderate brown, hard, slightly moist, very fine-grained. 

— — — — — — — — — — — — — — — — — — — — — — 
 . 

-SILTY SAND: dark yellowish brown, medium tlense, slightly moist, 
fine-grained sand. 
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PROJECT NO.: 	23-0134-50 DATE DRILLED: July 13, 1997  
LOCATION: 	Mobil Jalk Fee LOGGED BY: 	C. Cullum  

10607 Norwalk Boulevard APPROVED BY: K. Keenan, RG  
Santa Fe Springs, California DRILLING CO.: 	West Hazmat Drilling-CME- 75 

m  DRILLING METHOD: 6-inch Hollow-Stem Auger  
W m  WELL SAMPLER TYPE: 	California Modified SplitSpoon  
~ W g°  3' CONSTRUCTION a W m ?OTAL DEPTH: 61.5 feet DEPTH TO WATER: NA  p 

= n 7  a = n m m 	 DETAIL 
~ ? o a a w m N  g  

DESCRIPTION   m ro a H m o`. 

L L•L• 
 40 SILTY SAND: dark yellowish brown, medium dense, slightly moist, 

25/50 5 fine-grained sand. 	 .  SM  
Lf l 

.  -' ~ ' 
:::: 

1•L•L- ~r•r•  _ . 	
. 

—_—_—__._____—______ 
— — — .  

L.L. .r.r. tirLiL• 
Bentonde 
Groul 	. 

ti.L.L• r.r. 
1•L•L• 

pggp 28 
45 

SAND: moderate yellow,.medium dense, moist, fine-grained. SP `' 	- 45  
L•L• 

.r.r. 

LfLr1 

YL.L. 
50 ~ 	 ~ Fine- to coarse-grained, with graveL 	 ~ 

. 50  r.r. 
L•L•L 26148 ~  73  

r.r. irtirL. 

 ..    ~ 
z. 

Lf~j~ •  
55 - 	 .  55  1r:rL. 

Trace clay. 	 - 	. . L•L•L• yri?1 •  60 	. - 5 
.r.r. 
L•1•b• .r.r. L~L fY 

1•L•Y 
60 LigTt olive gray, fine- to niedium-grained.  

r•r• 

16/24 -  
1•L•Y 
L?L?L• 

. 	.. 
- 65 . 	~ 	 - 	. 	- 	. 	. 	. 	~ 	

. 
65 

.. 

70 70—  

75   - 	~ 75 
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PROJECT NO-: 23-0134-50 DATE DRILLED: July 12, 1997  
LOCATION: 	Mobil Jalk Fee LOGGED BY: 	C. Cullum  

10607 Norwalk Boulevard APPROVED BY: K. Keenan, RG  
Santa Fe Springs, California DRILLING CO.: 	West Hazmat Drilling-CME- 75 

m  DRILLING METHOD: 6-inch Hollow-Stem Auger  a 

SAMPLER TYPE: 	Calitornia Modified Split Spoon  W 
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WELL 
CONSTRUCTION 

DETAIL 
TOTAL DEPTH: 61.5 feet DEPTH TO WATER: NA  

2 
DESCRIPTION 	. 

72/7M78 

70/1M77 

. 	. 

" 
73/75/78 

. 
76177125 

. 

72117119 

-25/30 

7527/28 
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2.000 

. 

. 

" 

. 

. 

0  

5  

75 

20 
. 

25 

30 

40 

70  

. 	 ~ 	 ~ 
. 	. 

SILTY SAND: moderate yellowish brown, medium tlense, moist, 
fine-grained sand, trace clay.  

. 	 . 

. 	 - 
. 	. 	. 

	

. 	. 

SANDY SILT: light olive gray,very, 	sti8, slightly moist, fine-grained sand- 
" 	. 

 .   

 . 	. 	. 

. 	. 	. 	 . 
. 	 . 	 . 	, 

Very fine-grained sand. 	- 

_____-_-___.-_-_-___-_ 
. 	. 	 - 

. 

CLAY: moderate yellowish brown, stiff, slightly moist. 
. 	. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
. 	 . 	. 

SILT: moderate yellowish browq hard, slightly moist, very fine-grained sand. 

 . 	. 	. 	. 	. 	. 

- 	. 	.. 	. 
- 	 . 	. 

SANDY SILT: moderate olive brown, slightly moist, very 6ne-grained sand.  . 	 . 	. 

_________-_-__________ 
.. 	. 	. 
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-r.r. 

Yt•Y .r.r. 
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Sftft• 

t.Yt -r.r• 
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}r}}? t•Yt .r.f. 
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t•t.t. 

t-t•t- 
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PROJECT NO.: 	23-0134-50 DATE DRILLED: July 12, 1997  
LOCATION: 	Mobil Jalk Fee LOGGED BY: 	C. Cullum  

10607 Norwalk Boulevard APPROVED BY: K. Keenan, RG  
Santa Fe Springs, Cafifomia DRILLING CO.: 	West Hazmat Drilling-CME-75 

D. DRILLING METHOD: 6-inch Hollow-Stem Auger  
s ~ m WELL SAMPLER TYPE: 	California Modified Split Spoon  w 
N w a ° W =  m  o 	CONSTRUCTION TOTAL DEPTH: 61.5 feet DEPTH TO WATER: NA  _ 0 °~ 

7 a a DETAIL i 2  W m ct4i ~ 
oi ~ m DESCRIPTION ~ ~ - m 

~ ~rif1 •  ~ 

~ 40  SAND: grayish olive, medium dense, s6ghtfy moist, fine-grained sand, some  ~ ,.y 
14/16124 1,600 silt and graveL  . . 	. 	. 	. 1 •~~L  . . 	. 	 . SP  

. . 	.. 	~ 	 . 
. 	 ~ 	 . 	. : 

r.f. 
ti•t• Bentonite 

CilOUt . 

t•L.L 

45 ~ 	 ~ 	 ~ 	 ~ . 45 
.r.r. 
'l i• " 

10113/15 1.900 Fine-.to medium-grained.  

1.1•ti 

.r.r. 

. 
~ . 	. 	. 	' 	, ti?~rl•• . 	. 

- . 	 _ 	. 	. 	, 
L tir1• .r.r• 

50 ~ 	 ~ 	 . 	 . 	 ~ ~ 50 i 1?i.• . 
12117/21 1,000  

. 	 ~ 	 . . .r.r. 
1•1•ti• 

r.r. 
{.1.1. 

1j\±1• 

ti•Y 

55  
Fine-to coarse-grained  

~ 25/50 250 
r.r. 

' ' 1 1?1 r•r. 

T' yY1 .r.r. 
VYY . 60 {?{r

i.
y 

14176/18 2,000.  

.r• 

65 65 
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ALTON HS-Z 
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PROJECT NO.: 	23-0134-50 DATE DRILLED: July 13, 1997  
LOCATION: 	Mobil Jalk Fee LOGGED BY: 	C. Cullum  

10607 Norwalk Boulevard APPROVED BY: K. Keenan, RG  
Santa Fe Springs, California DRILLING CO.: 	West Hazmat Drilling-CME-75 

9  DRILLING METHOD: 6-inch Hollow-Stem Auger  
SAMPLER TYPE: 	Califomia Modified Split Spoon  W  
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WELL 
CONSTRUCTION 

DETAIL 
TOTAL DEPTH: 61.5 feet DEPTH TO WATER: NA  

. 	. 	 ~ ~ 	 DESCRIPTION 	~ 	 - 	. 

.. 
B 

. 	. 

$/7/9 _ 
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. 	. 
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, 
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. 

16/21124 

18/24132 

. 

 19/26126 

- 
Z.~.e 

2,000 

1,500 

e30 

gpp 

2000 

. 

- 

. 

, 

. 

5  

10

15 

20  

25  

. 

30 

, 

35  

40 

850  

. 	. 	, 

SILTY SAND: olive gray, loose, slightly moist, fine-grained sand. 	 - 
- 	 ~ , 	 . 	 - 

. 	, 	 . 
. 	 . 	. 

Medium dense. 	
~ 	 - 	- 

_ _ . ____ 	__ 
 . 	 • 	. 

SANDY SILT: olive gray, very stiff, slightly moist, fine-grained sand. 
. 	. 

___________  . ______ 

. 	. 	. 	. 	. 

CLAY: pale olive, very stifL slightly moist, very fine-grained sand. 

. 	- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

SIL7: moderate yellowish brown, very stiff, sligMty moist, very. fine-grained  

sand. 	' 

. 	. 	. 	. 	 . 	. 	 . 
. 	 . 	 . 

. 	. 	 ,. . 	 . 	 . 	. 

. 	. 	 . 	. 	. 	. 

. 	. 	. 	. 

SANDY SILT: moderate yellowish brown, very stiff, slightly moist,very 
fine-grained sand. 	. 
  - 
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PROJECT NO.: 	23-0134-50 DATE DRILLED: July 13, 1997  
LOCATION: 	Mobil Jalk Fee LOGGED BY: 	C. Cullum  

10607 Norwalk Boulevard APPROVED BY: K. Keenan, RG  
Santa Fe Springs, California DRILLING CO.: 	West Hazmat Drilling-CME-75 

D  DRILLING METHOD: 6-inch Hollow-Stem Auger  
a: g m  WELL SAMPLER TYPE: 	California Modified Split Spoon  
a  w E v, = ° w o ~ ~ 	.CONSTRUCTION a  ~ TOTAL DEPTH: 61.5 feet DEPTH TO WATER: NA  
3 J 

n  ~ a  x ~ 
H m m 	DETAIL . 	OZ  

mw m a 02  DESCRIPTION  

40 
L.L.L. 
r•r• 

SAND: light olive gray, metlium dense, moist, fine-grained sand. 40  
16/23127 2,000 .   - 	. 	, . }rtirti• 

. 	. 	 _ SP  : .r.r. }l.r~: 
- ~ ~i:i•  Bentonite 

. 	. 	 . ."i L•L•1 

45 4$ ~r~r~ •  
~i r% •  19124130 850 - - 	 . 	. . L•L.Y .r.r. . . 
L.L.L .r.r. . Lr1ri•  
ti+tf1. 

Lt~f~ •  

. $O . 	.. 50 .. 
ti11j1• 
L11j1• 

14/18/21 750  
{.L.L. 
.f.r. . .. 	 . 	. 	. 	. 	. -,2: Lrif?•. 

. 	. 	 . ry 	a  L11.ti• 
.. 	. 	 . Lftij1• 

. 	 . 	 . 	. 1•1•Y .r.r. . 

1•1•L• 
$e~J _:. 	$$. r.r. 

Lf1±1• 
. 

13/1623 2,000  - 	-    	. t 	' L L ti• LrLr. 
r f~ •  

_ . . Lrl~t• LrLr••  

LrLfl• 

60 Fine- to medium-grained, moist to wet.  60 LrLr1 . 

17/22130 2,000  
•Yb 

b. 
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PROJECT NO.: 	23-0134-50 DATE DRILLED: July 12, 1997  
LOCATION: 	Mobil Jalk Fee LOGGED BY: 	C. Cullum  

10607 Norwalk Boulevard APPROVED BY: K. Keenan, RG  
Santa Fe Springs, California DRILLING CO.: 	West Hazmat Drilling-CME- 75 

~  DRILLING METHOD: 6-inch Hollow-Stem Auger  
W g o>  WELL SAMPLER TYP E : 	California Modified SpI1t Spoon  

CONSTRUCTION m'L a 6  ~ —Om  TOTAL DEPTH: 61.5 feet DEPTH TO WATER: NA . _. 
v  

8   a  
a— n O m DETAIL = ~ 

m F vi 0= m a ~ 	 - 	 DESCRIPTION - ~ 

0 . . 0 1•1•1• . 	. 

.r•r. Y1•1- 
1?1?1• 

' 	. 1?t?{• 
.r.r. 
•r•r• Y1•Y 

SM : {?ti?i• 
r.r. 

5  SILTY SAND: moderate brown, medium dense, slightly moist, fine-grained  
7110/25 2•000 

sand,trace clay.  
.r.r. L•ti•Y 

 . 	. 	. 
,r•r ,  

I  1?~:~ •  

' 	.  . .r.r• ..•..1  
1?~?1• 

10/17/26 , 2,000 70  ~ Gfayish olive green.   
~ 10  Bentonile 

' - 	' . 	 . 	. 	. r'r• i.t.ti. Grout 
.r.r._ y.1.y 
l•r• __ ________________ — :::- 1•1•ti-- .r.r. YL.Y 

. 15 SANDY SILT: olive gray, very stiff, slightly moist, fine-grained sand. ML  75  
r-r- 

12/16123 2,000 r•r• 

r.r. t•YY r.r. 
1K•Y 

S?Yl. .r.r. 
1f1f1. 

20 CI- . 20 ti?1?1. 
CLAY: tlusky yellow, very stiff, slightly moist, very fine-grained sand {?{?i •  17/22t26  2,000 . 	 , 	. . yriri•  . 

.r.r. 

i.r.ti. 
— — — — — — — — — — — — — — — — — — — — — — — 

.r.r. 
YYY .r.r. 

L?L?1 

25 . 
•r•r. 
ij}fS SILT: moderate yellowish brown, very stiff, slightly moist, very fine-grained  

14/18/27 2.000 sand.   ti?ti.?1• .. 	.  . r.r. 
. . . 	. 	. 	. . 

Lft11• 

1.1.1• 

ti 1?ti• .r.r. 

. 	 . 	 . 
1K•1 

_ 
30  ML  

r.r. . 

16/21/30 2,000 . . 	" 	~ 	 - 	 ' . 	. 	. 	. 	, ' ti.ti. ~.• i?i?i•  

1?1a1• 

\ 4Y r.r. 
.l.r. 

. . 	. 	. S.ti•ti• .l.r. 1fyf., 

35 " ir~r1•. 
. SANDY SILT: light olive gray, hard, slightly moist, very fine-grained - ~ 1r;ry 2a/60  2 000 

sand. ~r~r:• Cr_ry 
I 	. - 	.. 	- 

1.1.1. 
•r•r- 

' __ _______ —_--___— _ 
TT 

,r•r , 
 

1•YY 
vti.t. 

QD . .SM . 	. 40  1?L?1. .r•r 
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PROJECT NO.: 	23-0134-50 DATE DRILLED: July 12, 1997  
LOCATION: 	Mobil Jalk Fee LOGGED BY: 	C. Cullum  

10607 Norwaik Boulevard APPROVED BY: K. Keenan, RG  
Santa Fe Springs, California DRILLING CO.: 	West Hazmat Drilling-CME-75 

m  
~ 

DRILLING METHOD: 6-inch Hoflow-Stem Auger  
W  a 3 WELL SAMPLER TYPE: 	California Modified Split Spoon  
~ W a ° ~ m  ~ CONSTRUCTION TOTAL DEPTH: 61.5 feet DEPTH TO WATER: NA  

_ U . ° ~ a  = ~ F U 
0  m DETAIL 

O m V ~ 
m o  H oi o a DESCRIPTION  ~ m 

40 SILTY-SAND: grayish olive green, medium dense; moiet, very fine-grained 40  
 17/22131 2,000 sand. T:  —ti•1.t 

. . 	. 	 . . SM " 
r.r. 

b~•1 
: i?{:4 

. .  .    ~' ~ }rir •  Bentonite . . — _ — _ _ — _ _ — — _ — —_________ 1•'L:1 
I  

' 	. 	'- i -"_ . l•r• 
45 

. 	. 	. 	. . 	. SP 
45 	. 

t+1+~ 
r•r• 

 7/7/20 2.000 . SAND: li ht olive 	ra 	medium dense, moist, ve 	fine- rained. ' 	. 9 	9 	Y, 	 rY 	9 ;•1 •1  r.r• . I  
t.s.t r•+ , 
1jtj1 

ti•1•1 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ r•r,  

II CLAY: moderate yellowish brown, stiff, slightly moist, some silt. 	' 	~ OL }}1}; 50 50 1r1rti 
tt/t3na 2,000 :r`•}7 ... .SILTY SAND: light olive gray, dense, moist, very fine-grained sand. 
 . ~.. ~..ti .r.r. 

SM t• 4•1  
1 jti f1 
YY1 .r.r. 

55 55  
•rY• 
1•1.ti 
r1:1 

'I 	20/34/37 Dusky yellow, very fine-grained sand.  

, 
2,000 

 .  ______________ —_---__— ' ''  . 
. 	- 	. .r.r. 

. %.:  
SP tii1r~ 

:
r.r. ••~•~ 

60  SAND: light olive gray, moist to wet, fine- to metlium-grained. i : 60 
r.+. 

1'ti•ti +•+• . 25/50 2.000 . 1•L•1 
Y1?1 

65 85 

70 70 

75 75  

I 
80 80 
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SB/Mw#: MW-3  
#D- 	19265-69  
Page 	1 	of 	4  

SOIL DRILLING LOG 	 Sampier.  E. Femuson 

PROJECT 	 OFRP 	 LOCATION 	 Santa Fe Sminas CA 
ELEVATION 	—150' above MSL 	MONITORING DEVICE 	OVM 
SAMPLING DATE(S) 	1-7/8-94 	START 	1:00 PM - 3:00 PM 	FlNISH 	8:00 AM - 5:00 PM 
SAMPLING METHOD CA MOD SPLIT SPOON SUBCONTRACTOR & EOUIPMENT 	Greaa Drilling - B-81 ' 
MEMO e5' O D. H611ow Stem Auaers were used to samole the borehole (r diameter x (' Iength brass tubes) 10' 

O D Hollow Stem Augers were used to construct the welis Continous samulingyggsn at e0'  

o Penetration  a + ~ c°   . 	~  ~  o  d v . Reauks  . Bcrehde Abandonment/ 
m  ~ L a E ~ W 6 ~ 	Soil Descrip~ r~ a V  y  well ConsWatlon 
~ A 

~ 
Bbws 4. d L '~ M (A ~ v Cobr, Texturo, MoisWre, Ex.  C ~ —  U - a a Defails 	. 

O L  6'-6'5' m. ~ C - _ . .. ~ 
y 0.0 N 

Sit (0,0,100,0); brown ML Locking TraiHc Rated 
(7.5YR 5/3); PVC Cap Well Box 
non-piasticRy; loose, dry. rete 

5  24.95.96 71 5.0 76512 0 4' O.D. 
6.5 PVC 

Blank 
Casing 

10 18-22-26 48 10.0 76513 0 
10.0 

10' Dianisto  Mediurn sard: (0,100,0,0); SP ::;.`;: 
11.5 dark yellowish brovm Borehde 

(10YR 4/4); 
non-plastioity; (100% 
medium sand); 

15.0 subrounded; poody  
15 14-18-24 42 15.0 76514 0 g.mded; loose;.damp. gM :... 

16.5 Foesand: (0,100,0,0); 
ofive gray (5Y 5/2); 
non-plasticity; (100%fine 
sand); rounded; poorly 

~ 20.0 graded; loose; damp.  

9-11-15 26 20.0 0 Beritonite S7t: (0,0,100,0); light olive ML 
21.5 brown (2.5Y 5/3); Chips 

non-piasticity; loose; 
damp. 

25 ' 

L30 Contfnued Next Pa e 



SB/MW#:MW-3  
#D- 	19265-69  
Page  2  of  4  

SOIL DRIL1lNG LOG 	 Sampler  E. Femuson 

PROJECT 	 OFRP 	LOCATION 	 Santa Fe Sprinas CA  

o ': Penetration 
~ 

d o 
a. 

~ v nBBU@B C3 v V x  'O i. - 	 .. 	- 	. 	. r N' J  0 . 	BOflhOl! /~BndOnlMnt/ 
L~s E ~ ai a SalOsacription w y ~ y  . 	WelfConstruction a 'y~, ~ &ows a a ~ y~ y v ~ 	Color, Tsxlure, MbisWre, Etc. j v : a Dsiails 	.  O N 6"-W-r m ~ C _ ~ N . 

9-18-20 38 30.0 5 @30' Brown (10YR 5/3). ML 
31.5 

35 4' O.D. 
PVC 

Blank 
Casing 

40 10-20-28 48 40.0 1 @40' Yellowish brown 10' Diamete 
41.5 (10YR 5/4). Borehde 

45 eMonfte 
Chips 

~ 50.0 
16-19-25 44 50.0 14 Coarse sand: (0,100,0,0); SW 

51.5 greenish gray (5GY 6/1); 
non-plasticlry; (60% 
coarse, 40% medium 
sand); angular, well 

55 
graded; loose; damp. 

i 

60.0  
60 27-35-50 100 60.0 27 Bentonite Medium sand: (0,100,0,0); SP 

for 6' 61:5 , gray (5Y 6/1); Pellets 
non-plasticiry; (100% 
medium sand); angular, 
poody gmded; loose; 
damp. 

65 Condnued Next Pa e 



SB/MW#: MW-3  
#D- 	19265-69  
Page 	3 	of 	4  

SOIL DRILUNG LOG 
	

Sampier  E. Ferguson 

PROJECT 	 OFRP 	LOCATION 	 Santa Fe Sprinas. CA  

" o 
~ v 

~ a ~ o N 
Penetratlon 

RBauMB. 
a + 
o~ 
L w 

a aLi 
A ~ 

V x 
E 
0 

 

y ~  

~ E 
d a 
~ v _ 

~~. 	~ 
 Soil DeacriP~n 

Cdor, Texturo, MasWre, Etc. 

c 
Y p~~ 
~.: M 
j V . + ci 

~ 
~ 
a y. 

Bore~lol0 /~bandOnnlent/ 	. 
Nhll ConsWcfion 	- 
" 	Deteilc 	. . 	. 61owa GB'•8' d m 

_ 

67.5 

SP 

#2/12 
Sand 

:' 	: 
: ': 
: : 
:': 

4' O.D. 
0.020' 
Slotted PVC 
Saan 

Mediumsand: (0,100,0,0: 
greenish gray (5GY 6/1); 
non-plasticity; (100% 
medium sand); angular, 
poody graded; loose; 
damp• 
@69' Saturated. 

@73.5' Coanla saM: 

25% medium sand). 
@75' Medium sand: 
(0,100,0,0); (100% 
medium sand). 

85.5 

(0,100,0,0); (75% coarse,  

9F 

70 

75 

80 

85 

90 

95 

1 

Medium sand: (0,100,0,0); 
greenish gray (5GY 6/1); 
non-plastici[y; (20% 
coarse, 80% medium 
sarxl); subangular, well 	. 
grraded; loose; saturated. 

Coniinued Next Pa e 
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SO/L DRILUNG LOG 	 Sampler. E. Ferguson 

' 	PROJECT 	 OFRP 	 LOCATION 	 Santa Fe Springs. CA 

o ; . Pe"°tra8on ~ a t ~ 	
. 

c  o 
 

m~ r'jB~hB  ~ p v  ~~~ A~ E~ 
Y,~ ~ ~ Borehole AbandonmeM/ .  

~ L• E o  - d 	~. - Soil Dssaiption 	. ~► q— Y Wsll Conetructlon - 
+'e ~ &owa li r ~ 's ~"r m ~ ~ ~ 	Cobr. Texturo. Moisluro. Etc.  c —  c~ a — a Details 

~C N C  ~ S 	~ ~ 	 ~ 	 ~ H r j ~ . 
6'.6'~'  ~ ~ L7  

SP 

10 

PVC End 
Cap : 

11 

ntonite 
Chips 

115.0 11 T.D.=115' 

12 

12 

13 

13 



SB/MW#: MW-4 
#D- 	19260-64  
Page 	1 	oF 	4  

SOIL DRIWNG LOG 
	

Samder $. Enallsh 

PROJECT 	 OFRP 	 LOCATION 	 Santa Fe Sorings CA 
ELEVATION 	—150' atiove MSL 	MONITORING DEVICE 	OVM 
SAMPUNG DATE(S) 	1-617-94 	START 	1:00 PM - 5:00 PM 	FINISH 	7:00 AM - 12.00 PM 
SAMPUNG METHOD CA MOD SPLIT SPOON SUBCONTRACTOR 8 EQUIPMENT 	Gregg Drilling - 6-61 
MEMO R s' O D Hollow Stem Augers were used to sample the borehole (2' diameter x (' length brass tubes) 10' 

O D Hollow Stem Augers were used to construct the wells * Continous samRinO began at 60' 

o Penevation 
.. 

n. + ~ c .    0 + 
v m  ResuMs o ~ d x  A E . ~ 	 ~ 	 . , ~ e N U o Borehole AbandonmerK/ 
v L A E ~ d a - 	Soil Dsaaipfion ~► N ~ — r  . 	WNI Construclion . 

L~ .  
y 

r~ A ~"~ 
(p 

x a (',dor, Tsxiuro, ~hbiaWro, Em.  C —  L1 6 — a ,~ 	Defeils 
N L 6' ~ m Et ~ C~ v  ~~ 	~ 	 . L  A 
G N.  N C 2 0.0 	. 

' V' 	. y  . 

Sit (0,20,80,0); olive gray ML Locking Traific Rated 
(5Y 4/2); low plasticity; PVC Cap Weil Box 
(100% very fine sand); Concrete 
subangular, p0orly 
graded; stiff, dry. 

5 , 9-15-21 36 5.0 76509 24 4' O.D. 

6.5 PVC 
Biank 

Casing 

10 15-23-25 48 10.0 76510 12 @10' Olive gray (5Y 5/2). 10' D 
11.5 Borehole 

15 11-12-20 32 15.0 76511 40 @15' Gray (5Y 6/1). 
16.5 

20 1730-43 73 20.0 34 @20' Greenish gray (5GY 3entonke 
21.5 6/1). Chips 

25 

1 30.0 30 Continued Next Pa e 



SB/MW#E: MW-4 
#tD- 	19260-64  
Page 	2 	of 	4  

SOIL DRIWNG LOG 
	

Samder S. Enalish 

PROJECT 	 OFRP 	 LOCATION 	 Santa Fe Sorings. CA 

. 
3 . PeneMation 

^, 
 t p ~ ~ O 

t 
t, 

~ v ~ 	RssuNs 	. o ~ p% ~~ ^ Y ~ N J  0 - 	Borshole Abandonmsrrt/ 	. 
~~ L  Y ~ E ~ 4  a ~ Soil DssaiPOOn 	~ v p L r  Well ConsWetion 

a y &ows y a s~i H ~  ~" 
Cobr,Texturo,_Mdsturo, Etc. j V w .a  . 	Deteils 

0 y fi'~'~'  ~ A C ~ ~ ~ 	~ 	~ 	 ~ 	. L N . C7 

24-40-50 100 80.0 55 Medium sarrd: (0,100,0,0); SW .:, :M : 
for 3' 31.5 light dive gray (5Y 6/2);  

non-plasticiry; (10% very "~ : 
ooarse, 20% coarse, 70%  ,ti.. 

medium sand), bose,  
angular-subangular, well  

35 graded; Ioose; dry. , ~ 4' O.D. 
PVC .t:y :. 

: Biank 
::y:: Casing 

45-50 10C 40.0 43 40  

940' Gray (5Y 6/1)•  
M. 

10' Diamete 
for6' 41.5 Borehde 

45 
Bentonke 

Chipa . - 	. . 	. 
~;•M:• . . 

' 
7
7-i~ .. 

. . 
~;•M:• . - 	. 

50 

. 

 

50.0  `'... 
Veryfine sand: (0,70,30,0); SM .:_ 27-24-14 38 50.0 74 

51.5 dive gray (5Y 5/2); 
non-plasticiry; (100% very 
fine sand); rounded; 
poorly graded; loose; 
damp. 

55 

60.0 
 

Veryfvresard: (0,100,0,0); SM ~ 2030-50 100 60.0 34 Bentonfte 
for 5' 61.5 dark gray (5GY 4/1); Pellets 

non-plasticlty; (10% 
medium, 30% fine, 60% 
very fine sand); 
subangular; poorly . 65 . 
Continued Next Pa e 



SOIL DRIWNG LOG 

SB/MW#E: MW-4  
#ED- 	19260-64  
Page  3_ of  4  
Samder  S. Enolish 

PROJECT 	 OFRP 	LOCF,TION 	 Santa Fe S~rings. CA  

o r. 
~ v 

V 
a y  

C ~ j 

Results 

~ 

~ ~ 
L a 

a a~i 

m ~ 

 Penetration  
o x  
E 0  

. N ~  

. 

~ E  
01 a 

y•• 

2  

" 	. 	- 	. 	. 	. 
Sdl DeeaiPtion - 

Color, Terzturo, MoisWro, Efc. 

. 	. 	 . 	~ 

y a 
4. 	ti 

~ 
~ ' 

p .  
u 
— 

Cg 

+ a ~ 
r -  
a  

y 

Baehde Abandonment/ 
Well ConahU4tion 

Details Bbwa 	. 

6'E'-6'  
y 

~ 
26-36-40 

27-50 
for3' 

. 

. 

76 

100 

. 

65.0 
66.5 

70.0 
71.5 

80.0 
81.5 

85,0 
86.5 

91.5 

96.5 

. 

20 

70 

graded; loose; moist to 
saturated. 

67.5 @61.5' Medlm sand: 

Coarsesand: (0,100,0,0);  
gmy(5Y5/1 ); 

coarse, 60% coarse. 30% 
medium sand); 
angular-subangular;  
poorly graded;loose;  
saturated. 

. 	 . 

R/.0  

SM 

yy 

-; 

, 

#2/12 
Sand 

. 

. 

> :. 
.•. 

:•: 

:':4'O.D. 
O.D20' 
Siotted PVC 
Soreen 

. 

. 	. 

70 

75 

~ 

85 

Jl/ 

(~ 

JJ 

10 

non PIasticY:  (10%very  

.,:..._ 

. ~ .. 
": 

~ ;. ...^ ~ .. 

. ~ .. 
s  : M. 
.:.;a:. 

~~ •y.• 

J11

ry- ~ . 

.0  

95.0  

Coarse sand: (10.90,0,0), 
greenish gray (SGY 6/1);  
non-PlastW. (10%  
pebbies,l0%vp~/  _' J  coarse,  
40% ooarse, 40% medium  
sand);  
angular-subangular, well  
graded; loose; saturated.  

 .. 	 . 

Contlnued Next Pa e 
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SO/L DRILUNG LOG 
	

Sampier  S. En~lish  

PROJECT 	 OFRP 	LOCATION 	 Santa Fe Sprinas CA  

o  ' : 
~ v 

~ 
t~ O N 

Ponevation 
RBd7i18 

.. 
a += 
~,~ 

L m 
Y L q C 

01 ~ 

. E O 
y.~  ~ . 

c 	~ 

p E  

d 	6 ~ .._ 
~ v _ 

.   
. 

. Shc Deacription 

Color.Texturo, Mbieture, HO.  ~ 
Y N' 
~~ 

c ~j 

U~ 
— 

6 ~ 
~ 

 IL 

d  

a y 

o 
 BorBhOle F~b9ndOflRNnt' 	. 

Well Construation 
~ 	 DOf911S . 	. 

. 
Blowe ~ !i ~~ LL. m 

100.0 Sw :. : -~ .: : . 4' O.D. 
101. . . ~ . "` ' . 	. 0.020' 

Slotted PVC 
Soreen 

#2/12 
Sand 

105.  

106.  

10  

109.0 
S7C (5,10,85,0); light dive ML 

11 110. 
111.5 

brown (2.5Y 5/4); low 
111.5 	Plasticity; (5% pebbles. 

95% ooarse sand); 
CaP 

PVC End  
•. ::. 	• 

T.D. =111.5' 
.: 	: 

subangular, weil graded; 
stHf; moist 

11 

12 

1 

- i  

1 



SB/MW#`: MW-5 
#D- 	9257-61 
Page 	1 	oF 	4 

SOIL DRILLING LOG 
	

Sampler E. Ferguson 

PROJECT 	 OFRP 	 LOCATION 	 Sartta Fe Sorings. CA 
ELEVATION 	—150' above MSL 	MONITORING DEVICE 	OVM 
SAMPLING DATE(S) 	12-16•93 	START 	10:45 AM 	FINISH 	4:30 PM 
SAMPLING METHOD CA MOD SPLJT SPOON SUBCONTRACTOR & EOUIPMENT 	Gregg Drilling - B-61 
MEMO 6.5' O.D. Holiow Stem Augers were used to sarnole the borehole. (2' diameter x 8' length brass tubes). 10' 

O.D. Hoilow Stem Augqrs were used to construct the wells. * Continous samplingyegan at 60' below 
ground surtace. 

o r: Penetration 	.- a t .  c  . 	. t  . 	.o  
m  v ~ 	~ Re&lMS 	' G ~ d % ~ - E ~ 	~ ~- 	 ~ 	~ 	 ~ N N . ~ ~ o Borahole AbendOnn7OM/ 	. 

V L A ~ E O  y a Shc DseaiPBcn 	. 	. ~r b— y  WOII COnshLetion - .. a ~ &OWB a W N .,"1  ~ .v . COIor, Texture, MoisWro, Eto. j V q. a  . 	; 	Dstails  O ~ 6•~~ m 1 ~ C ~ _ . 	. ~ q . 	.. 	. 
N 0.0 y 

SiC (0,10,90,0); dark ML Locking Traific Rated 
grayish brown (2.5Y 4/2); PVC Cap Weii Box 
non-plastic; very stiff; dry; Concrete 
odorous; stained. 

5  21-19-23 42 5.0 85851 11 4' O.D. 
6.5 PVC 

Blank 
Casing 

14-2631 57 8.5 85852 5 
10 10.0 

10' Diamete 
Borehde 

12.5 
MediumSand: (0,95,5,0); SP-:::..': 

6-7-9 16 13.5 85853 71 dark brown (7.5YR 4/2); 
15.0 non-plastic; (90% madium. 

15 10% fine to very fine 
sand); subangular to 

17.5 subrounded; poorly 
9raded; koose: dry; ML 
odorous. 

0 5 ~ 20.0 ~~ ~ S~ (0,0,95,5); IigM 
20 brownish grray (2.5Y 6/2); entonite 

low plastic; very stiff; dry. Chips 

16-2838 66 23.5 85855 410 
25 25.0 

@25' (0,5,90,5), dive 
brown (2.5Y 4/4). 

27.5 
Medium sand: (2,93,5,0); SP 

29-32-36. 68 28.5 85856 63 grayish brown (10YR 5/2); 

(~ & peppef):  30 
Contlnued Next Pa e 



SB/Mw#: MW-5  
#ED- 	9257-61  
Page 	2 	of  4  

SOIL DRILUNG LOG 
	

Sampler E. Ferauson 

PROJECT 	OFRP 	LOCATION 	 Santa Fe $prings. CA 

o ' : Penevetion 
~ 

a .. - c ~   ~ o° 
C 
C  

~ v . 	Results O v y x  p  E  .. 	~~ 	. 	. 	. sl N  ~ O BoreFloleAbHndonnMnt/ 	. 
u  t_ a E 0  W 6 ~ ~ 	~ 	Soll Dascripfion 	. ~ q.— ~ well ConstrucUon  a ,A - 91ows 	~ a a sLi y ~  ~ v 

Color, Texture, MoisW_ re, Etc.. = v ~ a ~ 	Defells 	 . 

G j ~ 6'~'~'  m  A C 2 - C9 
 

r  

30.0 non-plastic; (10% ooarse, 
75% medium, 15% fine to 
very fine sand); 
subangular to 

28-39-40 79 33.5 85857 27 subrounded; graded; 

35 .0  loose; damp; odorous. 
35 @35' (2,93,5,0); (15% 4' O.D. 

coarse, 75% medium, 10% PVC 
fine to very fine sand); Blank 
odorous. Gasing 

30-40-50 100 38.5 85856 4 

40 for 5' 40.0 
10' Diamete 
Borehde 

38-50 100 43.5 85859 1 

45 for5' 45.0 
@qg' (5,95,0,0); (5%very Berdonite 
coarse, 30% coarse, 55% Chlps 

47.5 medium, 10% fine to very 
fine sand). ML 

12-23-50 73 48.5 85860 246 Sk(00,95,5); Itght . 

50.0 brownish gray (2.5Y 6/2); ~ 
low plastic; strfF, damp. 

19-21-48 69 53.5 2 

55 55.0 

57.5 
Sandysit (0,40,60,0); . ML 
dive yeilow (5Y 6/6); 

60 
rron-plastic; slightly st'rff; 

14-14-50 64 60.0 3 damp. 
60.0 

63.0 
Finesand: (0,100,0,0); Bentonke 
gmy (5YR 5/1); (salt & Petlets . 	. 	. 

65 
Contlnued Next Pa e 

' 
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SOIL DR/LLlNG LOG 
	

Sampler.  E. Ferauson 

PROJECT 	 OFRP 	LOCATION 	 Santa Fe Sprinas. CA  

~ } 
m  v 

a ,~ 
oN 

Penetation 
Heauna 

.. 

o~+ 
L q 
a_ ~ 
..~ ~ 

d x  
e o 
y I"I - ~ 

. 	~ 

v~ E 
d a 

a 
_. 

~ 

.. 	 . 	. 
~ 	~ Sotl Desaip~ 	. 
Cobr, Texture, Moiature„ELc. ~ . 	. 

. 	~ 	. 	. 	. 

d y~ 
'. a— 
j V 

~ ~ 
~ 
~ 

 o 
m 
a 

~ N.. 

j 
Borehole nbandonmerrc/ 	.. 

- 	well Conetruction 
Oetails Blowe 

GE'~' 
a. 
m 

65.0 
65.0 

70.0 
70.0 

16 

4 

pepper); non-plastic; (5% 
medium, 90% fine, 5% fine 

67.5 sand. 
@64.5' (2% verycoarse. 
8% coarse, 10% medium, 
75% Bne, 5% very fine 

70.5 	sand). 
Mediumsarid: (0.100,0,0): 

8 pepper): non-plastic: 
(10% coarse, 90% 

d); Py  75.0 medium san 	~ 
graded: loose; moist.  
@69' Saturated. 
Coarse sandt (5,95,0,0); 
dark gray (5Y 4/1); (sal[ 8 
pepper); non-piastic; (35% 
very coarse, 60% coarse, 
5% medium sand); 
graded; loose; saturated. 

82.0 Med'umsand: (0,100,0,0); 
dark gray (5YR 4/1): (salt 

(60% medium, 40% fine 
Imp

8' ePPerY ~-Pia~ : 

nd); graded; loose; 
saturated. 
@81' Dark reddish gray 
(5YR 4/2). 
4' lens oF SiC (0,0,100,0); 
dark gray (5Y 4/1); , 
low-piastic; stitF, damp. 
Coarsesard: (0,100,0,0); 
dark gray (tOYR 4/1); 
non-piastic; (60% coarse, 
35%medium, 5%fine 
sand); graded; saturated. 

97.5 

#2/12.:' 
Sand .:' 

:: 
i: 

: : 

40 O.D. 
0.020' - 
$lotted PVC 
Screen 

P 

:'.:::: 
= 
70 

75 

80 

85 

gp 

95 

10 

dark gr•ay (5YR 4/1); (salt  
SP ::: 	: 

ML - 

SP 

MediumSand: (0,100,0,0); 
very dark grayish brown 
(10YR 3/2); non-plastfc; 
Condnued Next Pa e 
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SO/L DRlL1JNG LOG 
	

Sampler: E. Ferauson 

PROJECi 	 OFRP 	 LOCATION 	 Santa Fe Sprinas. CA 

o Penetration 
.. 

a } ~ ~c 	. . 	. 
CL 

o 
v .~ RssuHs O v  ~ .. 	- 	- Y N u 0 ~ 	BolehobAbandonmsnt/ .  
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(5% coarse, 90% medium, 
5% fine sand); poorly 
graded; loose; saturated. 4' O.D. 

0.020' 

#2/12 .: Slotted PVC 
10 105' 	% medium, 5% Sy~ Screen 

106.0 ~ ~~) 
ML 

Sit (0,0,95,5); light dive 
gray (5Y 6/2); low-plastic; 
very stifi; damp. 

11 @710' Dark grayish brown entonRe 
(2.5Y 4/2); moist Chips 

11 

118.0 
MediumSand: (0,100,0,0); SP 
dive gray (5Y 4/2); 

12 120.0 non-plastic; (5% coarse, T.D.=120' 90% medium, 5%fine 
sand); poody graded; 
loose; 'saturated. 
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PTS Laboratories, Ir1C. 	 Particle Size Analysis -ASTM D4464M 

Client: 	 A@on Geoscience 	 .. 	~ 	 PTS File No: 	 27224 
Project: 	 Mobil Jalk Fee 	 . 	 ' 	Sample ID: 	. 	GG02233 
Project No: 	 N/A 	~ 	 . 	. 	 - 	 ~ 	 Depth, ft: 	~ 	%i 	N/A 

CN 	
Sand Size 	 y  Silt 	 Cla . ~ 	

. crs 	medium 	 fine 
25 . 	 ~ 100  
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 . Particte Size, mm  

. Incremental Cumulative Cumulative Weight Percent great 
Opening phi of U.S. Weight, ~ 	 Weight, Weigh[ Phi Inches 

Inches . MiOimeters Screen -  No. percent percent percent Value 

 . . 5 -0.74 0.0656 

0.2500, 6,351 -2.67 .114 0.00  0.00 10 -0.47 0.0546 

0.1873 4.757 -2 25 4 0.00 0.00 16 	' -0.21 0.0454 
0.1324 3.364 -7.75 6 0A0 0.00 25 0.01 0.0390 
0.0787 2.000 -1.00 10 - 0.00 0.00 40 0.38 . 0.0302 
0.0468 1.189 -0.25 16 	, 14.18 14.18 50 0.64 0.0253 
0.0331 - 	0.841- 0.25 20 20.48 34.66 60 0.93 	- 0.0207 

0.0278 0.707  0.50 25 10.24 44.90 75 1.54 0.0136 

0.0234 0.595  ~ 0.75 30 9.23 54.13 84 2.06. 0.0094 
0.0197 0.500 1-00  35 _ 	8.19 62.32 90 268 0.0061 

.0.07fi6 0.420 115 40 7.03 69.35 1 	95 3.70 0.0030 
0.0139 0.354 1.50 45 	. 4.86 74.20 
0.0117 0.297 1.75 50 5.41 79.61 Measure Trask Inman 
0.0098 0.250 2.00 . 	60 3.65 83.26 

1.386 
1.153 

0.990 
0.768 

0.643 
0.525 
0.345 
0.239 	i 
0.156 
0.077 

0.0083 0.210 2.25 70 2.94 86.20 Median, phi 	 0.64 	. 0.64 0.64 	.. 
0.0070 0.177 2.50 80 2.35 88.55 Metlian, in. 	 0.0253 0.0253. 0.0253 
0.0059 0.149 2.75 	. 100 1.97 90.52 	- Median, mm 	0.643 0.643 0.643 
0.0049 0.125 - . 	3.00 120 1.60. 92.12  

0.0041 	. 0.705 3.25 140 1.26 93.38 Mean, phi 	 0.58 0,93 	. 0.83 
0.0035 	. 	~ 0.088 	. ~ 	 3.50 770 0.99 94.38 Mean, in. 	 0.0263 0.0207 . 0.0221 
0.0029 0.074 3.75 200 0.79 95.16 Mean, mm 	 0.667 	- 0.525 0.562 

 0.0025 	 0.063 	 4,00 	 230 	 0.63 	 95.80 
0.0021 0-053 4.25 	. 270 0.51 96.30 Sorting 	 0.590 - 	1.734 7.239 
0.00174 0.0442 4.50 325 0.44 96.75 Skewness 	0.909 ,0.256 0.318 	. 

0.00146 0.0372 4.75 400 0-40 - 97.15 KuM1OSis 	 0.292 	- 0.955 - 	1.794 

0.00123 00313, 5.00 450 0.35 9750 Grain Size Des<ripfion - Medium sand ' 
0.000986 0.0250  5.32 	~ 500 0.39 	~ 97.89 (ASTM-USCS Scale) (basetl on Mean from Task) 
0.000790 0.0201 5.64 635 	. 0.34 	- 98.22 
0.000675 0.0756 6.00 0.32 98.54 Descript7on  Retained Weight 
OA00435 0.0110 6.50 ~ 0.35 98.39 ~~ on Sieve # Percent  
0.000308 0.00781 7.00 0.27 99.16 Gtavel 4 0.00  
0.000197 0.00500 7.65 0.28 99.44 Coarse Sand 

Medium Sand 

10 
40 

0.00 
- 	69.35 0.000077 	0,00195 	 9.00 	 0.41 	 99.85 

0.000038 0.000977 	. 10.00 . 0.14 99.99 Fine Sand 200 25.82 
0.000019  0.000488 1100 0.01 100.00 , 	 Sitt ~0.005 mm 4.28 
0.000015  0000375 11 38 0.00 100.00 Clay <0.005mm ~ 0:5fi  

TOTALS 	 100.00 	100.00 Total 100 

. r9 PTS Labomtories, Ine. Phane (562) 907-3607 Fax (5621 907-3610 



PZ1S Laboratories, InC. 	 ParticleSizeAnalysis-ASTMD4464M 

Client: 	 Alton Geoscience 	 PTS File No: 	 . 27224 
Project: 	 Mobfl Jalk Fee 	 Sample ID: 	 GG02221 
Project No: 	 N/A 	 . 	 .. 	 Depth, ft: N/A 

Grv 	 Sand Size 	Silt  
crs 	medium 	I 	 fine 
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Palticle Size, mm  o 	0 

Incremental Cumulafive Gumulative We7ght Percent greab 
Openin Phi of U.S. Weight, Weight, Weight Phi - laches 

Inches  Millimeters 8creem No. percent percent percent Value 

. .  . 5 	0.72 	. 	- 0.0239 

. 	0.2500 6.351 -2.67 114 ~ 900 - 0.00 10 	- 	1.05 	0.0191 

0.1873 4.757 -2.25 4 0.00 0.00 16 	 1.32 	. 	0.0157 

0:0331 0.841 0.25 20 . 	1.22 - 1:32 
0.0278 0.707 . 	0.50 25 . 	1.52 2.84 
0.0234 . 	0.595 0.75 	. . 	30 2.43 5.27 

0.0197 0.500. 1 00 35 3.74 901  
0.0166 0.420 1.25 40 5.34 14.35 
0.0139 0.354 1.50 	. ~ 45 5.71 20.06 

 0.0117 0.297 1.75 50 	. 9.48 29.54 

0.0098 0.250 	- 2.00 	, 60 8.92 38.46 	. 

0.0083 0.210 . 2.25 70 9.09  47.55  

0.0070 - 0.177 2.50 80 8.74 56.29 
0.0059 0.149 2.75 100  8.11 64.40 
0.0049 0.125 - 	3.00 120 7.05 71.45 	- 

0.0041  0.105 3.25 140 5.77 77.22 
0.0035 . 	0.088 3.50- 170 4.44 81.66 
0.0029 0.074 3:75 	- 200 3.32 84.98 
0.0025 0.063  4.00  ~ 	 230 2.48 87.46 

0.0021 0.053 4.25  270 1.89 . 	89.35 
 0.00174 0.0442 4.50 325 1.48 90.83  

, 	0.00146 0.0372 4.75 400 1.22 	. ~ 92.05 

'. 	0.00123 0.0313 5-00 450 1 02 93-07  
. 	0.000986 0.0250 5.32 - 	500 1.11  94.18 

' 	0.000790 0.0201 5.64 635  0.92 95.10 

0.000615 0.0156 6.00 	. 0.86 95.95 
0.000435 - 0.0110 650  0.93 96.88 
0.000308 0.00781 7.00 0.72 97.60 
0.000197 0.00500 7.65 032 98.32  
0.000077 0.00195 9.00 1.00 99.32 

 0.000038 . 	0.000977 10.00 0.44 99.76 
0.000019 0.000488 11.00 0.22 99.98 
0.000015 0.000375 - 	11.38 0.02 100.00 
TOTALS 100.00 100:00 

100 

80 

p  

60 t a 
m 
3 
W 
> 

40 - 
W 
~ 

~ 
3 
U 

20 

0 

25 	 1.63 0.0127 
4(1 	 2.04 0.0096 
50 	 2.32 0.0079 
60 	 '2.61 0.0064 

75 	 3.15. 0.0044 

84 	 3.68 0.0031 
90 	 4.36 0 0019 
95 	5.61 . 	0.0008 

0.606 
0.484 

0.400 
0.323 
0.243 
D.200 

0.163 

0.112 

0.078 
0.049 
0.021 

Median, phi 	 2.32 2.32 2.32 

Median, in. 	 0.0079 	. ~ 0.0079 0.0079 

Median, mm 	0.200 . 	0.200 0200 

Mean, phi 	 2.20  150 2.44 

hlean, in. 	 10086 0.0070 0.0073 

Mean, mm 	 0.218 0.777 0.184 

Sorting 	 0.590 1.177 1.328 

Skewness 	 0.951 0.152 0.249 
Kurtosis 	 0.242 1.075 1.314 

Grain Size Description - Fine sand 
(ASTM-USCS Scak) ~. 	 ~ (based on Mean hom Trask) 

Description Refained Weight 

on Sieve f4 Percent 

Gravel 4 0.00 

Coarse Sand  10 0.00 

Medium Sand 40 	. . 	14.35 

Fine Sand 200 	. 70.63 

SiX 	 . ~0.005 mm 13.34 

 Clav <0.005 mm 1-68 

0 PTS Laburalories, Inc. 	 Phone (562) 907-3607 
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Table 2.2 Range of Values of Hydraulic Conductivity 
and Permeability  

	

Rocks Unconsolidated 	k 	k 	K 	K 	K 
deposlts 	(darcy) (cm2) (cm/s) (m/s) (gal/day/ 

	

 i 	r 105  r10-3 r10 2  rl 

I 	104 	10-9 	10 
'a  

I c~ 	103 	10-5 	I 

a I 

 

102 	10-6 	10-I 	. 
a 

m a 	10 	10-7 	1p 2 
U 

Ip I 1 fO e IO-3 

N t~ I IO-9 IO-4 ~ 
~ 	 o I 	10 2 	10-io 	I~ s 
o 	- 
cN 	10-3 	10-II 	10-6 

 I 	 to 4 	lo'Z 	lo' 0 NTV I 	a o 
10 s 	10 13 	10 a 

~E 	10-6 	1011 	109 
^to 
V d ~ i~ l 	10 IS 	to-10 

o 0 ~ 	~ N 

=E°~I 	 108 	1016 	I~u 
I 

Table 2.3 	Conversion Factors for Permeabi] 
 and Hydraulic Conductivity Units 

Permeability, k* 	 Hyc 

ty 

raulic co iductivity, K 

cmz 	 ft 2 	 darcy 	 m/s 	 ft/s 	U.S. qal/day/ft 2  

cm 2 	 1 	 1.08 x 10 -3 	1.01 x IOs 	9.80 x. 10 2 	3.22 x [0 3 - 	1.85 x 10 9  
ft 2 	- 	9.29 x 10 2 	- 	1 	9.42 x]Olo 	9.11 x]Os 	2.99 x 106 	1.71 x 10 12  
darcy 	9.87 x 10-9 	1.06 x]0- II 	1 	9.66 z 10-6 	3.17 x 10-5 	1.82 x 10 1  
mis 	 1.02.x 10' 3 	1.10 x 10 -6 	1.04 r. 10 5 	 1 	 3.28 	2.12 x 10 6  

. 	ft/s 	 3.11 x]0- < 	135 x ] 0- 7 	3.15 x 10 4 	3.05 x 10 -1 	1 	 6.46x 10 5  
U.S. gal/day/W5.42 x 10- I 0 	5.83 x]0'I 3 	5.49 x]0 -2 	4.72 x 10-7 	1.55 ;: 10' 6 	 l 

`To obtain k in ftz, multiply k in cmz by I.08 x 10-3.  
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File: C:\VapourT\jalk9axi.dat  2/1/2001, 10:44:51AM 

axis ;coord - a2 format  
- Passive transport from a residual source 

Fu11 flow and transport - density, vapourization, 	infiltration 	- 
01/31/01 Walther ;DATE,OPRATR - 2(2X,A8) 	format 

T F T ;IGGRD,ISTRTI,ISTRTO 
T T F T ;IVISC,IDIFF,IPERM,ISDPL 
T T T F ;ISTOR,IVAP,IFLOW,ISTED 
T T ;IDENS,ITRAN 
F F T ;ITFF,ITFT,IITER 
T T F . ;IMBAL,IACCI,IACC2 
F F F ;IPCON,IPPOT,IPVEL 
T T T F 	F ;IFCON,IFPOT,IFVEL,IFGRD,IFNOD 
F ;IFBIN 
0 ;NEOUT 
0 ;NNOUT 

  1.000 . ;THICK  
0.60 ;XMIN 

40 20 ;NHORE,NVETE 
6 1 ;III;JJJ 
9 15 22 28 	36 40 ;IH(I),I=1,III 	. 

20 ;IV(J),J=1,.TJJ 
0.60 1'.00 2.00 3.00 4.00 	6.00 ;`140R(I),I=1,III 
1.07 ;VER(J),J=1,JJJ 

2 2 1 'zn' 
 3 423 21  

425 438 1 'sr' 
19 439 21 'sr' 
20 20 1 -'zn' 
21 861 21 'gs' 

842 860 1 'zn'  .  
1 841 21 'wt'  .  
0 0 0 'end' 
0 0 0  0 	 0 ;JN1,JN2,JE,JNCOL,IDIR 
0 . 	0 0 0-OOD-00 - 	;J1,J2,JN,TRANS 

. 	1 22 1 40 	1.21D-08. ;JN1,JN2,JE,JNCOL,SFLX 
0 0 0 0 	O.00D-00 

8.20D-10 ;DWTR - 
1.50D-05 1.BOD-05 165.85 28.75 ;USOLV,UAIR,GMSOLV,GMAIR  ' 

101.33 17.8 O.00D-00 ;PRESS,TEMP,COMP 
1 560 9.00D-13 9.DOD-13 2.00 0.5000 0.5000 ;.71,J2,PKX,PKZ,EXPK,DISPL,DISPT 

0.28 0.07 0.090 1.42 0.0093 ;POR,RMC,SMC,BULK,FOC 
7.40D-06 7.40D-06 0.546 364.00 ;DAIRX,DAIRZ,HENRY,PKOC 

561 960 4.60D-13 4.60D-13 2.00 0.5000 0.5000 ;J1,J2,PKX,PKZ,EXPK,DISPL,DISPT 
-  0.28 0.07 0.090 1.65 0.0093 rPOR,RMC,SMC,BULK,FOC 

7.40D-06 7.40D-06 0.546 364.00 ;DAIRX,DAIRZ,HENRY,PKOC  
961 1040 4.00D-17 4.00D-17 2.00 0.5000 0.5000 ;J1,J2,PKX,PKZ,EXPK,DISPL,DISPT 

0.28 ~ -  0.07 0.090 1.49 0.0093 ;POR,RMC,SMC,BULK,FOC 
7.40D-06 7.40D-06 0.546 364.00 ;DAIRX,DAIRZ,HENRY,PKOC 

1041 1600 9.00D-13 9.00D-13 2.00 0.5000 0.5000 ;J1,J2,PKX,PKZ,EXPK,DISPL,DISPT 
0.28 0.'07 0.090 1.52 0.0093 ;POR,RMC,SMC,BULK,FOC 

7.40D-06 7.40D-06 0.546 364.00 ;DAIRX,DAIRZ,HENRY,PKOC 
0 0 0 	0.00 ;J1,J2,JN,RATE .  

842 860 1 ;J1,J2,JN 
21 861 21 
0 0 0 
3 423 21 . ;J1,J2,JN -    
4 424 21 
5 425 21  
6 426 21 
7 427 21 
8 428 21 
9 429 21 

10 430 21  
11 431 21 
12 432 21 
13 433 21 
14 434 21 
15 435 21 . 	. 
16 436 21 - 
17 437 21 .  . 
18 438 21 .  - 
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- 	File: C:\VapourT\jalk9axi.da t 	2/1/2001, 10:44:51AM  

19 	439 21  
 , 	 21 	861 21  

0 	0 0 
0 	0 0 	0.00 	. ;J1,J2,JN,UIN 	 . 
3 	 423 21 	4.910D-05 ;J1,J2,JN,CIN 	 _ 

' 	4 	424 21 	4.910D-05 . 	 ._ 
- 	' 	5 	425 21 	4.910D-05 

. 	6 	426 21 	4.910D-05  - 
  7 	427 21 	4.910D-05 
 8 	428 21 	4.910D-05 ' 

- 	9 	429 21 	4.910D-05 -    
 - 	 10 	430 21 	5.00OD-04  

11 	431 21 	5.00OD-04  
'1 	12 	432 21 	5.00OD-04 
 13 	433 21 	S.00OD-04  .  

14 	434 21 	2.060D-04  
 15 	435 21 	2.220D-03 

16 	436 21 	2.220D-03  
 ~ - 	17 	437 21 	. 	2.220D-03 
. 	18 	438 21 	2.220D-03 
-.+ 	19 	439 21 	2.220D-03 

. 	0 	'0 0 	0.00 
. 	2.290D-03 16.50 ;CMAX,SMASS   

1.00D-05 1.00D-06 30 	20 	1.00D-09 ;UCNVRG,CCNVRG,MITER,MDBLI,SCNVRG 

:.:.i 	 O.00D-00 O.00D-00 1.00D-06 ;ECNVRF,ACNVRF,RCNVRF   
O.00D-00 O.00D-00 S.00D-06 	5 ;ECNVRT,ACNVRT,RCNVRT,NORTHT 

0.50 0.50 ;TWFF,TWFT  
 1 . ~ ;NTSTEP 

12.00 268800.0 48.00 	1280 ;DT,FTIME,DTMAX,JPRT  

Page: 2 



File: C:\Vapour  JALK9AXI LST 2/1/2001, 10:49:54AM 

***** V a p o u r T +++++ 

. 	Finite-element Vapour Transport Model 
- 	version 2.15 	-  

Copyright (c) 1992 
. 	Car1 Mendoza 

+++x+x»xx+x++++x+xxxxx»++++++x+»x»x»++++++++++++x+xxxxxxx+++++xx++x++++ 

JALK - Passive transport from a residual source 
Full flow and transport - density, vapourization, infiltration 

! 	Date: 	01/31/01 	jobid: jalk9axi operator: Walther 
xxxxx»»+++++++x 	»+++++++x+xx»xx 	++++++x+xxx+++++++++xxx+x+x»++x+++ 

~  	Axisymmetric  Coordinates . 

Minimum/maximum R coordinate 0.600 100.000 
 Minimum/maximum Z coordinate 0.000 21.400 

Number of nodes 861 . 
Number of elements 1600 

 . 	Number of horizontal nodes 41 
Number of vertical nodes 21 

 Mass balance boundary . 	. 
nodes 	2 to 	2 by 	1 zn  - 

' 	nodes 	3 to 	423 by 21 sr 
nodes 	425 to 	438 by 	1 sr 
nodes 	19 to 	439 by 21 sr . 

, 	nodes 	20 to 	20 by 	1 zn 
i 	. 	nodes 	21 to 	861 by 21 gs . 
 nodes 	842 to 	860 by 	1 zn 

nodEs 	1 to 	841 by 21 wt 
Number mass -balance nodes 

i 159 

I 	. 	Top/Btm source definition -   

 Non-zero Neumann boundary  . 
 Number non-zero Neumann elements 

i 
0 

--4 	. 	Infiltration definition 
watertable elements 	1 to 	80 1.21D-08 ' 

 Aqueous di££usion coefficient 8.20D-10 

Gas viscosities 	(Pa+s) 1.50D-05 1.80D-05 
Gram molecular weights 165.9 28.8 

, 	System pressure 	(Pa) 101.33D+03 
 System temperature (K) 290.8 

 ~ 	 System molar concentration 41.912 
- 	Reference freshair density 1.20 

. 	Fluid compressibility 9.87D-06 

Physical properties - layer 	1- elements 1 to 	560  
IntrinsiC permeabilities 9.00D-13 9.00D-13 
Dispersivities 	. 0.500 0.500  
Porosity 0.280 

. 	 Residual/soil moisture 	. 0.070 0.090 
. 	Bulk density/foc 1.420 9.30D-03 
.., 	Diffusion coefficiertts 7.40D-06 7.40D-06 

 Henry's Law constant- 0.546 
 Koc 	. 3.64D+02 

, 	. 	EfEective permeabilities 	. 9.00D-13 . 	9.00D-13 

Page: 1 



Fi1e: C:\VapourT\JALK9AXI.LST  2/1/2001, 10:49:54AM 

Gaseous diffusion coefficients 1.96D-06 1.96D-06 
Aqueous di£fusion coe£ficients 3.6OD-11 3.BOD-11 
Air-filled porosity 	. 0.190 - 
Water/soil retardation . 	. 0.868 46.337 
Total retardation 48.204 . 

Physical properties - layer 	2- elements 561 to 	960  
Intrinsic permeabilities 4.60D-13 4.60D-13 
Dispersivities 0.500 0.500 

. 	porosity 	 . 0.280 
Residual/soil moisture 0.070 0.090 
Bulk density/foc 1.650 9.30D-03 
Diffusion coefficients 7.40D-06 7.40D-06 
Henry's Law constant 0.546 
Koc 3.64D+02 
Effective permeabilities 4.60D-13 4.60D-13 
Gaseous diffusion coefficients 1.96D-06 1.96D-06 
Aqueous diffusion coefficients 3.80D-11 3.80D-11 
Air-filled porosity 0.190 
Water/soil retardation 0.868 53.842 
Total retardation 55.710 

Physical properties - layer 	3- elements 961 to 1040 
Intrinsic permeabilities 4.00D-17 4.00D-17 
Dispersivities o.500 0.500 
Porosity 0.280 
Residual/soil moisture 	. 0.070 0.090 
Bulk'density/foc 1.490 9.30D-03. 
Diffusion coefficients 7.40D-06 7.40D-06 
Henry'S Law constant 0.546 
Koc 3.64D+02 
Effective permeabilities 4.00D-17 4.00D-17 
Gaseous diffusion coefficients 1.96D-06 1.96D-06 
Aqueous diffusion coefficients 3.80D-11 3.80D-11 
Air-filled porosity 0.190 
Water/soil retardation 0.868 48.621 
Total retardation 50.489 

Physical properties - layer 4 - ElEments 1041 to 1600 
Intrinsic permeabilities 	9.00D-13 	9.00D-13 
Dispersivities . 	 0.500 	0.500 
Porosity 	 0.280 
Residual/soil moisture 	0.070 	0.090 
Bulk density/foc  	1.520 	9.30D-03 
Diffusion coefficients 	7.40D-06 	7.40D-06 
Henry's Law constant 
	

0.546 
Koc 	3.64D+02 	. 
Effective permeabilities 	9.00D-13 	9.00D-13 
Gaseous diffusion coefficients 	1.96D-06 	1.96D-06 
Aqueous diffusion coefficients 	3.80D --11 	3.80D-11 
Air-filled porosity  
	

0.190 
Water/soil retardation 
	

0.868 	49.600 
Total retardation 	~ 

	

51.468 

Extraction well nodes 
Number of extraction nodes 
Total volumetric flux 

Dirichlet potential nodes 
nodes 842 to 860 by 1 
nodes 	21 to 861 by 21 

Dirichlet concentration nodes 
nodes 	3 to 423 by 21 
nodes 	4 to 424 by 21 

 nodes 	5 to 425 by 21 
nodes 	6 to 426 by 21 
nodes 	7 to 427 by 21  
nodes 	8 to 428 by 21 
nodes 	9 to 429 by 21 
nodes 	10 to 430 by 21 

0 
O.00D+00 
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File: C:\VapourT\JALK9AXI.LST 	2/1/2001, 	10:49:54AM 

' 	nodes 	11 to 	431 by 21 
nodes 	12 to 	432 by 21~  

- 	nodes - 	13 to 	433 by 21  
nodes 	14 to 	434 by 21 
nodes 	15 to 	435 by 21 	 .  

 nodes 	16 to 	436 by 21  
. 	nodes 	17 to 	437 by 21  

nodes 	18 to 	438 by 21 	- 
 nodes 	19 to 	439 by 21 

nodes 	21 to 	861 by 21  

. 	Number of Dirichlet potential nodes 	60  
Potential degrees of freedom 	_ 	. 	801 

Number of Dirichlet concentration nodes 	.398   
 Concentration degrees of freedom 	. 	463. 

 Non-static initial pressures 

 Non-zero initial concentrations 
,nodes 	3 to 	423 by 21 	0.000 

. 	nodes 	4 to 	424 by 21 	. 	0.000 
nodes 	5 to 	425 by 21 	0.000 	- 

 nodes 	6 to 	426 by 21 	0.000 
nodes 	7 to 	427 by 21 	0.000 	- 

 nodes 	8 to 	428 by 21 	0.000 	. 
nodes 	9 to 	429 by 21 	0.000 

. 	nodes 	10 to 	430 by 21 	. 	0.001  
nodes 	11 to 	431 by 21 	0.001 

 nodes 	12 to 	432 by 21 	0.001 
. 	. 	nodes 	13 	to 	433. by 21 	0.001 

nodes 	14 to 	434 by 21 	0.000 
 nodes 	15 to 	435 by 21 	0.002  

nodes 	16 to 	436 by 21 	0.002  
nodes 	17 to 	437 by 21 	0.002 

   nodes 	18 to 	438 by 21 	0.002 
. 	nodes 	19 to 	439 by 21 	0.002 	. 

Maximum concentration 	 0.002 
 Original source mass 	 16.50  

Satuiated relative vapour density 	1.000 

Source volume 	 2.60D+04 

Number of calculated source nodes 	357 
 Initial system mass 	(Kg) 	1.67D+01 

 Potential convergence tolerance (m) 	1.00D-05 
Concentration convergence tolerance (%) 	1.00D-06 

 Steady-state convergence tolerance 	(%/h 	1.00D-09 
.- 	Maximum number double iterations 	20 

Iterative solver parameters 	(flow)  
Residual convergence 	0.00D+00  
Absolute convergence 	O.00D+00 . 
Relative convergence 	1.00D-06 

 Iterative solver parameters 	(transport)  
Residual convergence 	0.00D+00 

   Absolute convergence 	O.00D+00  
Relative convergence 	1.00D-06 
Number of orthogonalizations 	5 

 Binary viscosity formula used 

 Vapourization flux included 	.  

 Source allowed to deplete 	.  

Density-dependent flow included 

Page: 3 



File: C:\VapourT\JALK9AXI.LST  2/1/2001, 10:49:54AM 

	

?I 	Flow time weighting factor 	0.50 
Lumped flow storage formulation 

Transport time weighting factor ' 	0.50 

	

 i 	Lumped transport storage formulation 	- 
! 	I 

	

_ 	Time step (hrs) 	 12.00 

Source depleted after 	0.5 days 

Number iterations first time step . 	2 

Iterations stopped at step # 	21 time 252.0 hours 

1 	Stat.istics: time,= 15360.00 hours/ 640.00 days (time step 1280) 

Transport accuracy/stability criteria 
Maximum peclet(x) 	number 0.000 1081 
Maximum peclet(z) 	number 0.127 1240 
Maximum courant(x). number 0.000 1081 
Maximum courant(z) 	number . 0.000 518 

Maximum courant/peclet(x) ratio 0.005 498 
Maximum courant/peclet(z) ratio 0.002 518 
Maximum x/z aspect ratio 3.18 255 
Minimum x/z aspect ratio ~ . 0.0318 1193 

Time step mass balance 
Absolute error (Kg) 	8.34D-11 
Percent error 	 0.000 

Cumulative mass balance 
Absolute error (Kg) 	1.05D-07 
Percent error 	 0.000 

Boundary mass summary •(Kg)   

	

- 	surface watertable 	lateral 	source 	extract 	net 

	

Tim2 stEp -1.07D-03 -2.40D-06 -2.75D-46 	0.00D+00 	O.00D+00 -1.08D-03 

	

Cumulative -1.24D+00 -1.46D-03 -1.85D-44 	1.67D+01 	0.00D+00 	1.54D+01 

Stored mass summary (Kg) 

	

vapour moisture 	solids 	 net 

	

Time step -2.13D-05 -1.85D-05 -1.04D-03 	 -1.08D-03 

	

Cumulative 	2.97D-01 	2.57D-01 	1.49D+01 	 1.54D+01 

Time step vapourization flux (m - 3/s) 	O.00D+00 

Time step extraction flux (m - 3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 	- 
Total ORTHOMIN transport iterations 	2 

Air-phase velocity range 	.  
Minimum X velocity (m/s) 	-2.00D-11 	922 
Maximum X velocity (m/s) 	1.35D-10 - 1081 

Page: 4 



File: C:\VapourT\JALK9AXI.LST 	2/1/2001, 10:49:54AM 

Minimam Z velocity (m/s) -5.80D-11 1240  
Maximum Z velocity (m/s) 4.33D-11 1243 

1 	Statistics: time = 	30720.00 
. 	----------------------------------------------------------------- 

hours/1280.00 days 	(time step 	2560) 

Transport accuracy/stability criteria 
Maximum peclet(x) number 0.000 1081 
Maximum peclet(z) number 0.127 1557 
Maximum courant(x) number 0.000 1081 	. 
Maximum courant(z) number 0.000 518  

Maximum courant/peclet(x) ratio . 0.005 498 
Maximum courant/peclet(z) ratio 0.002 518 
Maximum x/z aspect ratio 3-18 255  
Minimum x/z aspect ratio 0.0318 1195 

Time step mass balance 
.Absolute error 	(Kg) 4-73D-11 
Percent error . 0.000 

 Cumulative mass balance . - 

Absolute error (Kg) 1.86D-07 
Percent error 0.000 . 

Boundary mass summary (Kg) 
surface watertable lateral source extract net 

Time step 	-8.23D-04 	-3.S1D-06 -1.97D-40 O.00D+00 0.00D+00 	-8.27D-04 
Cumulative 	-2.45D+00 	-5.30D-03 -2.66D-38 1.67D+01 O.00D+00 	1.42D+01 

Stored mass summary (Kg)  - 

vapour 	moisture solids . . net 
Time step 	-1.64D-05 	-1.42D-05 -7.96D-04 -8.27D-04 
Cumulative 	2.73D-01 	2.36D-01 1.37D+01 - . 	1.42D+01 

Time step vapourization flux (m 3/s) O.00D+00 

Time step extraction flux (m - 3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport iterations 	2 

Air-phase velocity range 
Minimum X velocity (m/s) -1.96D-11 922 
Maximum X velocity (m/s) 9.57D-11 1081 
Minimum Z velocity (m/s) -3.92D-11 1557 
Maximum Z velocity (m/s) 2.78D-11 1325 

1 	Statistics: time = 	46080.00 
---------------------------'------------------------------------- 

hours/1920.00 days 	(time step 	3840.) 

Transport accuracy/stability criteria 
Maximum peclet(x) number 
Maximum peclet(2) number  
Maximum courant(x) number   
Maximum courant(z) number ' 

 Maximum courant/peclet(x) ratio 
Maximum courant/peclet(z) ratio 
Maximum x/z aspect ratio 
Minimum x/z aspect.ratio  

	

0.000 	1081 

	

0.127 	1555 

	

0.000 	1081 

	

0.000 	518 

	

0.005 	498 

	

0.002 	518 

	

3.18 	258 

	

0.0318 	1196 
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Pile: C:\VapourT\JALK9AXI.LST  2/1/2001, 10:49:54AM 

Time step mass balance 
Absolute error (Kg) 2.81D-11 

- 	Percent error 0.000 

Cumulative mass balance 
Absolute error (Kg) 2.33D-07 - 

 Percent error -  0.000 

Boundary mass summary (Kg) . 
 surface watertable lateral source extract net 
Time step 	-6.39D-04 	-4.64D-06 -4.55D-37 0.00D+00 0.00D+00 -6.43D-04 
Cumulative 	-3.37D+00 	-1.OSD-02 -9.22D-35 1.67D+01 O.00D+00 1.33D+01 

Stored mass summary (Kg) . 
   vapour 	moisture solids net 

Time step 	-1.26D-05 	-1.10D-05 -6.20D-04 -6.43D-04 
Cumulative 	2.54D-01 	2.20D-0.1 1.28D+01 1.33D+01 

Time step vapourization flux (m° 3/s) 	O.00D+00 

Time step extraction flux (m °3/s)- 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport iterations 	2 

Air-phase velocity range ' 
Minimum X velocity (m/s) -1.90D-11 922 
Maximum X velocity (m/s) 7.21D-11 1081 
Minimum Z velocity (m/s) -2.86D-11 ' 1555 

- Maximum Z velocity (m/s) . 1.90D-11 1245 

1 	Statistics: time = 	61440.00 hours/2560.00 days 	(time step 	5120) 

Transport accuracy/stability criteria . 
Maximum peclet(x) number . ~ 	 0.000 1081 
Maximum peclet(z) number 0.127 1555 	, 
Maximum courant(x) number 0.000 -1081 
Maximum courant(z) number 0.000 516 

Maximum courant/peclet(x) ratio 0.005 498 
Maximum courant/peclet(z) ratio 0.002 516 
Maximum x/Z aspect ratio 3.18 735 	- 
Minimum x/z aspect ratio 0.0318 1193 

Time step mass balance 
. Absolute error (Kg) 	1.76D-11 

Percent error 	 0.000 

Cumulative mass balance  
Absolute error (Kg) 	2.62D-07 	. 
Percent error 	 0.000  

Boundary mass summary (Kg) 
 surface watertable 	lateral 	source 	extract 	net 

	

Time step -5.11D-04 -6.21D-06 -1.00D-34 	O.00D+00 	O.00D+00 -5.17D-04 

	

Cumulative -4.11D+00 -1.74D-02 -2.72D-32 	1.67D+01 	0.00D+00 	1.25D+01 
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[I 

- 	Air-phase velocity range 
Minimum X velocity (m/s) -1.75D-11 922 

 Maximum X velocity (m/s) , 	4.55D-11 1081 
Minimum Z velocity (m/s) 	. -1.75D-11 1555 

 Maximum Z velocity (m/s) 1.03D-11 1245 

1 	Statistics: time = 	92160.00 hours/3840.00 days 	(time stEp 	7680) 

Transport accuracy/stability criteria 
Maximum peclet(x) number 0.000 1081 
Maximum peclet(z) number 0.127 1553 
Maximum courant(x) number 	. 0.000 1081 
Maximum courant(z) number 0.000 516 

Maximum courant/peclet(x) 	ratio 	. 0.005 498 
Maximum courant/peclet(z) ratio 0.002 41 
Maximum x/z aspect ratio 3.18 734 
Minimum x/z aspect ratio 0.0318 1193 

Time step mass balance 
Absolute erroz (Kg) 7.74D-12 
Percent error 0.000 . 

Cumulative mass balance 
- 	Absolute error (Kg) 2.92D-07 

Percent error 0.000 

Boundary mass summary (Kg) 
surface watertable lateral source extract net 

Time step 	-3.54D-04 	-1.06D-05 -1.64D-31 0.00D+00 O.00D+00 -3.65D-04. 
Cumulative 	-5.19D+00 	-3.86D-02 -6.82D-29 1.67D+01 O.00D+00 1.14D+01 

Stored mass summary (Kg) ' 
vapour 	moisture solids net 

TimE stEp 	-6.87D-06 	-5.96D-06 -3.52D-04 -3.65D-04 
Cumulative 	2.19D-01 	1.90D-01 1.10D+01 1.14D+01 

Time step vapourization flux (m ° 3/s) 	O.00D+00 

Time step extraction flux (m"'3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport iterations 	2 

Air-phase velocity range . 
Minimum X velocity (m/s) -1.66D-11 922 
Maximum X velocity (m/s) 3.74D-11 1081 
Minimum Z velocity 	(m/s) -1.42D-11 1553 
Maximum Z velocity 	(m/s) 7.92D-12 1245 

1 	Statistics: time = 107520.00 hours/4480.00 days 	(time step 	8960) 

Transport accuracy/stability criteria  . 
Maximum peclet(x) number 0.000, 1085 
Maximum peclet(z) 	number 0.127 1553 
Maximum courant(x) number ' 0.000 1081 	. 
Maximum courant(z) number 0.000 516 

Maximum courant/peclet(x) ratio 0.005 498 
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File: C:\VapourT\JALK9AXI.LST  2/1/2001, 10:49:54AM 

Total ORTHOMIN transport iterations 	2 

 Air-phase velocity range . 

. Minimum X velocity (m/s) -1.41D-11 922 
Maximum X velocity (m/s) 2.30D-11 1079 
 Minimum Z velocity (m/s) -8.69D-12 - 	1553 
Maximum Z velocity (m/s) 4.45D-12 1247 	. 

1 	Statistics: time = 153600.00 hours/6400.00 days 	(time step 12800) 

Transport accuracy/stability criteria 
Maximum peclet(x) number 0.000 1085 
Maximum peclet(z) number 0.127 1549 
Maximum courant(x) number 0.000 1079 
Maximum courant(z) number 0.000 514 

Maximum courant/peclet(x) ratio 0.005 498 - 
Maximum coulant/peclet(z) ratio 0.002 39 
Maximum x/z aspect ratio 3.18 1214 
Minimum x/z aspect ratio 0.0318 1193 

Time step mass balance 
Absolute error (Kg) 	2.02D-12 
Percent error 	- 	0.000  

Cumulative mass balance   
Absolute error (Kg) 	3.13D-07 
Percent error 	 0.000 

eoundary mass summary (Kg) .  	. 

	

 . 	surface watertable 	lateral 	source 	extracf 	net 
Time step -2.07D-04 -2.22D-05 -1.12D-27 ' O.00D+00 	O.00D+00 -2.29D-04 

	

Cumulative -6.57D+00 -1.22D-01 -8.16D-25 	1.67D+01 	O.00D+00 	9.97D+00 

Stored mass summary (Kg)  

	

vapour moisture 	solids 	 net 

	

Time step -4.17D-06 -3.62D-06 -2.21D-04 	 -2.29D-04 

	

Cumulative 	1.92D-01 	1.66D-01 	9.61D+00 	 9.97D+00 

Time step vapourization flux (m ° 3/s) 	. O.00D+00 . 

Time step extraction flux (m ° 3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 1 
Total ORTHOMIN transport iterations 2 

Air-phase velocity range 
Minimum X velocity (m/s) -1.34D-11 920 
Maximum X velocity (m/s) 2.01D-11 " 1079 
Minimum Z velocity (m/s) -7.65D-12 1549 

. 	Maximum Z velocity (m/s) 4.11D-12 527 

Statistics: 	time = 168960.00 hours/7040.00 days 	(time step 14080) 

Transport accuracy/stability criteria 
Maximum peclet(x) numbei 	0.000 	1085 
Maximum peclet(z) number 	0.127 	514 
Maximum courant(x) number 	0.000 	1079 
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I~ I 	Maximum courant(z) 	number 0.000 514 

. 	Maximum courant/peclet(x) ratio 0.005 498 	. 
I 	Maximum courant/peclet(z) ratio 0.002 39 

Maximum x/z aspect ratio -. ~ 3.18 498 
.. ~ 	 . 	Minimum x/z aspect ratio 0.0318 1193 

Time step mass balance  
Absolute error (Kg) 1.51D-12 

. 	Percent error 	. 	. 0.000 _ 

,.i 	Cumulative mass balance 
Absolute error (Kg) 3.15D-07 

' 	Percent error 0.000 

.I 	Boundary mass summary (Kg) . 
surface watertable lateral source extract net 

 Time step 	-1.86D-04 	-2.51D-05 -5.33D-27 O.00D+00 0.00D+00 -2.11D-04 
Cumulative 	-6.82D+00. 	-1.53D-01 -4.35D-24 1.67D+01 O.00D+00 9.69D+00 

Stored mass summary (Kg) 
vapour 	moisture solids net 

 Time step 	-3.83D-06 	-3.32D-06 -2.04D-04 -2.11D-04 
Cumulative 	1.86D-01 	1.62D-01 - 	9.34D+00 9.69D+00 

Time step vapourization flux (m"3/s) 	O.00D+00 

Time step extraction flux (m - 3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1  
1 	Total ORTHOMIN transport iterations 	2 

' 	7 

Air-phase velocity range  
Minimum X velocity (m/s) 	-1.27D-11 	920 	. 
Maximum X velocity (m/s) 	1.76D-11 	1079  
Minimum Z velocity (m/s) 	-7.19D-12 	514 
Maximum Z velocity.(m/s) 	3.95D-12 	527 

. 	~ 	1 	Statistics: 	time = 184320-.00-hours/7680.00 days 	(time step 15360) 

..I 	----------------------------------------------------------------- 

Transport accuracy/stability criteria   
Maximum peclet(x) 	number. 	0.000 	1085 	 . 

S:I 	Maximum peclet(z) 	number 	0.127 	514 
-' 	Maximum coutant(x). number 	0.000 	1069 

- 	Maximum courant(z) number 	0.000 	514 

Maximum courant/peclet(x) ratio 	0.005 	498- 
Maximum courant/peclet(z) 	ratio 	0.002 	39 

  Maximum x/z aspect ratio 	3.18 	336 
Minimum x/z aspect ratio 	0.0318 	-1193 

Time step mass balance 
Absolute error 	(Kg) 	1.140-12 
Percent error 	~ 0.000 

Cumulative mass balance 
Absolute error 	(Kg) - 	. 	3.17D-07 
Percent error 	 0.000 
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File: C:\ 
	

LST 2/1/2001, 10:49:54AM 

Boundary mass summary (Kg)   

	

surface watertable 	lateral 	source 	extract 	net 

	

Time Step -1.68D-04 -2.78D-05 -2.17D-26 	O.00D+00 	0.00D+00 -1.96D-04 

	

Cumulative -7.05D+00 -1.86D-01 -1.96D-23 	1.67D+01 	O.00D+00 	9.43D+00 

Stored mass summary (Kg) 

	

vapour moisture 	solids 	 net 

	

Time step -3.55D-06 -3.08D-06 -1.89D-04 	 -1.96D-04 
Cumulative 	1.82D-01 	1.58D-01 	9.09D+00 	 9.43D+00 

Time step vapourization.flux (m ^ 3/s) 	O.00D+00 

Time step extraction flux (m"3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 1 
Total ORTHOMIN transport iterations 2 

Air-phase velocity range 
Minimum X velocity (m/s) -1.20D-11 . 	920 
Maximum X velocity (m/s) 1.56D-11 1079 
Minimum Z velocity (m/s) -6.86D-12 514 
Maximum Z velocity (m/s) . 3.78D-12 527  

Statistics: 	time = 199680.00 
----------------------------------------------------------------- 

hours/8320.00 days 	(time step 16640) 

Transport accuracy/stability criteria 
Maximum peclet(x) number 0.000 1085 
Maximum peclet(z) number 0.127 432 	_ 
Maximum coutant(x) number 0.000 1069 
Maximum courant(z) number 0.000 432  

Maximum courant/peclet(x) ratio 0.005 498 
Maximum courant/peclet(2) ratio 0.002 39 
Maximum x/z aspect ratio 3.18 335 
Minimum x/z aspect ratio 0.0318 1194 

Time step mass balance 
Absolute error (Kg) 8.BOD-13 
Percent error 0.000 

Cumulative mass balance 
. Absolute error (Kg) 3.18D-07 . 

 Percertt Error . 0.000 

Boundary mass summary (Kg) 
surface watertable lateral source extract net 

Time step 	-1.53D-04 	-3.04D-05 -7.69D-26 O.00D+00 O.00D+00 -1.83D-04 
Cumulative 	-7.25D+00 	-2.24D-01 -7.64D-23 1.67D+01 O.00D+00 9.19D+00 

Stored mass summary (Kg) 
vapour 	moisture solids net 

Time step 	-3.33D-06 	-2.89D-06 -1.77D-04 -1.83D-04 
Cumulative 	1.77D-01 	1.54D-01 8.86D+00 9.19D+00 . 

Time step vapourization flux (m ^ 3/s) 	0.00D+00 

Time step extraction flux (m ^ 3/s) 	O.00D+00 
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File: C:\VapourT\JALK9AXI.LST  2/1/2001, 10:49:54AM 

Total ORTHOMIN flow iterations 	. 	1 
Tota1 ORTHOMIN transport iterations 	2 

Air-phase velocity range 
Minimum X velocity (m/s) -1.14D-11 920 
Maximum X velocity (m/s) 1.40D-11 1079 
Minimum Z velocity (m/s) -6.SSD-12 432 
Maximum Z velocity (m/s) 3.61D-12 527 

1 	Statistics: time = 215040.00 

----------------------------------------------------------------- 
hours/8960.00 days 	(time step 17920) 

 Transport accuracy/stability criteria 
Maximum peclet(x) number  

	

' 	Maximum peclet(z) number  
 Maximum courant(x) Rumber 

 . 	Maximum courant(z) number 

 Maximum courant/peclet(x) ratio 

	

 ' 	Maximum courant/peclet(z) ratio 
Maximum x/z aspect ratio 
Minimum x/z aspect ratio . 

	

--~ 	Timestep mass balance 
Absolute error (xg) 
Percent error 

. 	Cumulative mass balance 
Absolute error (Kg) 	. 
Percent error 

	

0.000 	45 

	

0.127 	432 

	

0.000 	29 

	

0.000 	432 

	

0.005 	418 

	

0.002 	39 

	

3.18 	255 

	

0.0318 	1193 

6.BBD-13 
0.000 

3.19D-07 
0.000 

Boundary mass summary (Kg) 

	

surface watertable 	lateral 	source 	extract 	net 

	

Time step -1.40D-04 -3.26D-05 -2.43D-25 	O.00D+00 	0.00D+00 -1.73D-04 

	

Cumulative -7.44D+00 -2.64D-01 -2.64D-22 	1.67D+01 	O.00D+00 	8.96D+00 

Stored mass summary (Kg) 

	

vapour moisture 	solids 	 net 

	

Time step -3.14D-06 -2.73D-06 -1.67D-04 	 -1.73D-04 
Cumulative 	1.73D-01 _ 1.50D-01 	8.64D+00 	 8.96D+00 

Time step vapourization flux (m'3/s) 	O.00D+00 

Time step extraction flux (m'3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport iterations 	2 

_ 	Air-phase velocity range 
Minimum X velocity (m/s) -1.09D-11 920 
Maximum X velocity (m/s) 1.25D-11 1079 
Minimum Z velocity (m/s) -6.33D-12 432 
Maximum Z velocity (m/s) 3.43D-12 527 

1 	Statistics: time = 230400.00 hours/9600.00 days 	(time step 19200) 

Transport accuracy/stability criteria 
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. 	Maximum peclet(x) number 	0-000 	45 
 Maximum peclet(z) number 	. 0.127 	432 

 Maximum courant(x) number 	0.000 	29 

	

' 	Maximum courant(z) number 	0.000 	432 

	

.. 	Maximum courant/peclet(x) ratio 	0.005 	418 
Maximum courant/peelet(z) ratio 	0.002 	39 
Maximum x/z aspect ratio 	3-18 	253 

	

. 	Minimum x/z aspect rati0 	0.0318 	1193 

. 	Time step mass balance  

	

 ' 	. 	Absolute error (Kg) 	. 	5.45D-13 
 Percent error 	 0.000 

Cumulative mass balance  

	

, 	Absolute error (Kg) 	3.20D-07 

	

. 	Percent error 	. 	0.000 . 

	

 I 	- 

Boundary mass summary (Kg) 	 . 

	

surface watertable 	lateral 	source 	extrac 

	

Time step -1.29D-04 -3.47D-05 -6.95D-25 	O.00D+00 	O.00D+O 

	

-- 	Cumulative -7.61D+00 -3.07D-01 -8.22D-22 	1.67D+01 	O.00D+O 

Stored mass summary (Kg) 
. 	. 	 vapour 	moisture 	solids  

Time step -2.99D-06 -2.59D-06 -1.58D-04 
Cumulative 	1.69D-01 	1.47D-01 	8.43D+00  

 Time step vapourization flux (m ^ 3/s) . 	O.00D+00 ' 

Time step extraction flux (m ° 3/s) 	O.00D+00 

Total ORTHOMIN flow itErations 	1 
Total ORTHOMIN transport iterations 	2 

Air-phase velocity range - 

Minimum X velocity (m/s) -1.03D-11 920 
Maximum X velocity (m/s) 1.24D-11 39 
Minimum Z velocity (m/s) -6.10D-12 432 
Maximum Z velocity (m/s) 3.26D-12 - 527 

1 	Statistics: time = 245760.00 
----------------------------------------------------------------- 

hours/**"***.days (time step 20480) 

Transport accuracy/stability criteria - 

Maximum peclet(x) number 0.000 45 
Maximum peclet(z) 	number 0.127 432 
Maximum courant(x) number 0.000 29 
Maximum courant(z) number . 0.000 432 

. 	Maximum courant/peclet(x) iatio 0.005 418 
Maximum courant/peclet(2) ratio 0.002 39 
Maximum x/z aspect ratio 3.18 335 

 Minimum x/z aspect ratio 0.0318 1193 

Time step mass balance 
Absolute error (Kg) 	4.390-13 
Percent error 	 0.000 

Cumulative mass balance  
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Absolute error (Kg) 	3.21D-07 
Percent error 	 0.000 

Boundary.mass summary (Kg)  

	

I surface watertable 	lateral 	source 	extract 	net 

	

Time step -1.19D-04 -3.65D-05 -1.83D-24 	O.00D+00 	O.00D+00 -1.56D-04 

	

Cumulative -7.77D+00 -3.53D-01 -2.34D-21 	1.67D+01 	0.00D+00 	8.54D+00 

Stored mass summary (Kg) 	 . 

	

vapour moisture 	solids 	 net 

	

Time step -2.85D-06 -2.47D-06 -1.50D-04 	 -1.56D-04 
Cumulative 	1.66D-01 . 1.44D-01 	8.23D+00 	 8.54D+00 

Time step vapourization flux (m ^ 3/s) 	O.00D+00 

Time step extraction flux (m'3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport iterations 	2 

Air-phase velocity range 
Minimum X velocity (m/s) -9.83D-12 920 

. 	Maximum X velocity (m/S) 1.23D-11 39 . 
Minimum Z velocity (m/s) -5.86D-12 432 
Maximum Z velocity (m/S) 3.09D-12 527 

1 	Statistics: 	time = 261120.00 
----------------------------------------------------------------- 

hours/******* days 	(time step 21760) 	. 

 Transport accuracy/stability criteria 
Maximum peclet(x) number 0.000 45 
Maximum peclet(z) number 0.127 432 
Maximum courant(x) - number 0.000 29 
Maximum courant(z) number 0.000 432 

Maximum courant/peclet(x) ratio 0.005 418 	- 
Maximum courant/peclet(z) ratio 0.002 39 

 Maximum x/z aspect ratio . 3.18 257 
. 	Minimum x/z aspect ratio 0.0318 1194 

Time step mass balance 
Absolute error (Kg) . 3.58D-13 
Percent error 0.000 

Cumulative mass balance 
Absolute error (Kg) 3.21D-07 
Percent error 0.000 

~undary mass summary (K Yrace wa ertabl - lateral -  source extract ~ net 
ime s e 	-1.11D-04 	-3.B1D-05 -4.45D-24 O.00D+00 O.00D+00 -1.49D-04 	.. 

Cumulative 	-7.92D+00 	-4.01D-01 -6.15D-21 1.67D+01 0.00D+00 8.35D+00  

Stored mass summary (Kg) 	. . 
vapour 	moisture solids . net 

Time step 	-2.74D-06 	-2.37D-06 -1.44D-04 -1.49D-04 
Cumulative 	.1.62D-01 	1.41D-01 8.04D+00 . 8.35D+00 

Time step vapourization flux (m - 3/s) 	O.00D+00 
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Time step extraction flux (m - 3/s) O.00D+00 

Total ORTHOMIN flow iterations 1 
Total ORTHOMIN transport iterations 2 . 

Air-phase velocity range 
Minimum X velocity (m/s) -9.37D-12 920 
Maximum X velocity (m/s) 1.22D-11 39 
Minimum Z velocity fm/s) -5.63D-12 432 
Maximum Z velocity (m/s) 2.93D-12 .527 

'** Normal Exit ***   

Final time step (hrs) 	12.00 	. 
Final time (hours/days) 	268800.00 	11200.00 
Total number time steps 	22400 

1 



File: C:\VapourT\jalki0xy.dat  1/31/2001, 7:57:55AM 

=t ;coord - a2 format 
JA K- Passive transport from a residual source 

, 	Full flow and transport - density, vapourization, 	infiltration 
01/31/01 Walthet ;DATE,OPRATR - 2(2X,A8) 	format 

T F T ;IGGRD,ISTRTI,ISTRTO 
T T F T ;IVISC,IDIFF,IPERM,ISDPL 

 T T T F ;ISTOR,IVAP,IFLOW,ISTED 	- 
T T ;IDENS,ITRAN  
F F T ;ITFF,ITFT,IITER 
T T F ;IMBAL,IACCI,IACC2 	. 
F F F ;IPCON,IPPOT,IPVEL 
T T T F 	F ;IFCON,IFPOT,IFVEL,IFGRD,IFNOD 
F . 	~ 	. ;IFBIN 	.  
0 ;NEOUT 

 0 ~ 	 ~  ;NNOUT 
1.000 . ;THICK  
0.60 ;XMIN 

40 20 ;NHORE,NVETE 
6 1 . ;III,JJJ 
9 15 22 28 	36 	40 ;IH(I),I=1,III  

20 , ;IV(J),J=1,JJJ 
0.60 1.00 2.00 3.00 	4.00 	6.00 	, ;HOR(I),I=1,III 
1.07 . 7VER(J),J=1,JJJ 

2 2 1 'zn' 
3 423 21 'sr'  

425 438 1 'sr' 
19 439 21 'sr' 
20 20 1 'zn'  
21 861 21 'gs' . 

842 860 1 
1 841 21 'wt' 
0 0 0 'end' 
0 0 0 0 	0 ;JN1,JN2,JE,JNCOL,IDIR 
0 0 . 	0 O.00D-00 ;J1,J2,JN,TRANS 
1 22 1 40 	1.21D-08 ;JN1,JN2,JE,JNCOL,SFLX 
0. 0 0 0 	O.00D-00 . 

8.20D-10 ;DWTR 
1.50D-05 1.80D-05 165.85 28.75 ;USOLV,UAIR,GMSOLV,GMAIR 

101.33 17.8 O.00D-00 ;PRESS,TEMP,COMP 
1 560 9.00D-13 9.00D-13 2.00 0.5000  0.5000 ;J1,J2,PKX,PKZ,EXPK,DISPL,DISPT 

0.28 0.07 0.090 1.42 0.0093 ;POR,RMC,SMC,BULK,FOC 
 7.40D-06 7.40D-06 0.546 364.00 ;DAIRX,DAIRZ,HENRY,PKOC 

561 960 4.60D-13 4.60D-13 2.00 0.5000 0.5000 ;J1,J2,PKX,PKZ,EXPK,DISPL,DISPT 
. 	0.28 0.07 0.090 1.65 0.0093 ;POR,RMC,SMC,BULK,FOC 	- 

7.40D-06 7.40D-06 0.546 364.00 ;DAIRX,DAIRZ,HENRY,PKOC 
961 1040 4.00D-17 4.00D-17 2.00 0.5000 0.5000 ;J1,J2, -PKX,PKZ,EXPK,DISPL,DISPT 

0.28 0.07 0.090 1.49 0.0093 ;POR,RMC,SMC,BULK,FOC  
7.40D-06 7.40D-06 0.546 364.00 ;DAIRX,DAIRZ,HENRY,PKOC 

 1041 1600 9.00D-13 9.00D-13 2.00 0.5000 0.5000 ;J1,J2,PKX,PKZ,EXPK,DISPL,DISPT 
0.28 0.07 0.090 1.52 0.0093 ;POR,RMC,SMC,BULK,FOC 

7.40D-06 7.40D-06 0.546 364.00 ;DAIRX,DAIRZ,HENRY,PKOC 
0 0 0 	0.00 ;J1,J2,JN,RATE 

842 860 1 ;J1,J2,JN 
21 861 21 
0 0 0 
3 423  21 ;J1,J2,JN 
4 424 21 
5 425 21 
6 426 21 
7 427 21 
8 428 21 
9 429 21 

10 430 21 
11 431 21 
12 432 21  
13 433 21   . 
14 434 21 
15 435 21 
16 436 21 
17 437 21 
18 438 21 . 	 . 
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19 439 	21 

	

21 861 	21  	 . 

	

0 	0 	0 

	

0 	0 	0 	0.00 	;J1,J2,JN,UIN  

	

3 423 	21 	4.910D-05 	;J1,J2,JN,CIN 
4 	424 21 	4.910D-05 
5 	425 21 	4.910D-05 
6 	426 21 	4.910D-05 
7 	427 21 	4.910D-05 
8 	428 21 	4.910D-05 
9 	429 21 	4.910D-05 .  

10 	430 21 	5.00OD-04 
11 	431 21 	5.000D-04  .  

12 	432 21 	5.00OD-04 
13 	433 21 	5.00OD-04 .  

14 	434 21 	2.060D-04 .  

15 	435 21 	2.220D-03 
16 	436 21 	2.220D-03 
17 	437 21 	2.220D-03 
18 	438 21 	2.220D-03 ' 

19 	439 21 	2.220D-03 -  

0 	0 0 	0.00 
2.290D-03 16.50 ;CMAX,SMASS 

1.00D-05 1.00D-06 30 	20 	S.00D-09 ;UCNVRG,CCNVRG,MITER,hIDBLI,SCNVRG 
O.00D-00 O.DOD-00 1.00D-06 ;ECNVRF,ACNVRF,RCNBRF 
O.00D-00 .O.00D-00 1.00D-06 	5 ;ECNVRT,ACNVRT,RCNVRT,NORTHT 

0.50 0.50 . ;TWFF,TWFT   
1 ;NTSTEP 
12.00 268800.0 . 	48.00 	1280 ;DT,FTIME,DTMAX,JPRT 	. 
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*x*** V a p o u r T **** . 	. 

Finite-element Vapour Transport Model 
version 2.15 

Copyright (c) 1992     
Carl Mendoza 

+==x==xx++=++==x+==x++=xxx+==xx+===x++xxx+++=xxx++++xx+==x+==x+=+xx*+xx 

JALK - Passive transport from a residual source 	' 
Full flow and transport - density, vapourization, infiltration 

++xx+===++xxx==xx+xxxx++=xx++xxx+++xxx++xxx++==xx++xxx++=xx+=xx++x=x++= 

Date: 01/31/01 	jobid: ja1k10xy 	Operator: Walther 

Cartesian Coordinates 

Minimum/maximum X coordinate 0.600 100.000 
Minimum/maximum Z coordinate 0.000 21.400 

Number of nodes 861 . 
NumbEr of e12mEnts . 	1600 
Number of horizontal nodes 41 
Number of vertical nodes - 	21 
Domain thickness 1.00 

Mass balance boundary . 
nodes 	2 to - 	2 by 	1 zn - 
nodes 	3 to 	423 by 21 sr 
nodes 	425 to 	438 by 	1 sr 
nodes 	19 to 	439 by 21 sr 
nodes 	20 to 	20 by 	1 zn 
nodes 	21 to 	861 by 21 ~ 	 gs 
nodes 	842 to 	860 by 	1 zn 
nodes 	1 to 	841 by 21 wt 
Number mass balance nodes 159 

Top/Btm source definition . 

Non-zero Neumann boundary  
Number non-zero Neumann elements 	0 

Infiltration definition 
watertable elements 	.1 to 80 	1.21D-08 

Aqueous diffusion coefficient 8.20D-10 

Gas viscosities 	(Pa+s) 1.50D-05 1.80D-05 
Gram molecular weights 165.9  28.8 
System pressure (Pa) 101.33D+03 
System temperature 	(K) 290.8 
System molar concentration 41.912 
Reference freshair density 1.20 
Fluid compressibility 9.87D-06 

Physical properties - layer 	1— elements 1 to 560  
Intrinsic permeabilities 9.00D-13 9.00D-13 
Dispersivities  0.500 0.500 
Porosity 0.280 
Residual/soil moisture . 	0.070 0.090 
Bulk density/foc 	. 	' 1.420 9.30D-03 
Diffusion coefficients 7.40D-06 7.40D-06 
Henry's Law oonstant 0.546 
Koc 	 . 3.64D+02  
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.; 	. 	Effective permeabilities. 9-OOD-13 9.00D-13 
- 	Gaseous diffusion coefficients 1.96D-06 1.96D-06 

Aqueous diffusion coefficients .3.80D-11 3.80D-11 
 i 	Air-filled porosity 0-190 

. 	. 	Water/Soil rEtardation 0-868 46.337 
- 	Total retardation 	. 48.204 

 Physical properties - layer 	2- elements 561 to 	960 
  Intrinsic permeabilities 4.60D-13 4.60D-13 
 ~ . 	Dispersivities 0-500 0.500 

Porosity 	' 0.280 . 
Residual/soil moisture 0.070 0-090 
Bulk density/foc 1.650 9.30D-03 
Diffusion coefficients 	. 7.40D-06 7.40D-06 
Henry's Law constant 0.546 . 

  Koc 3.64D+02 
 Effective permeabilities 4.60D-13 . 4.60D-13 

Gaseous diffusion 'coefficients 1.96D-06 1.96D-06 
 Aqueous diffusion coefficients 3.80D-11 3.80D-11 

... ~ 	 Air-filled porosity 0.190 
- 	Water/soil retardation 0.868 53.842 

' 	Tota1 retardation 
5t~   

55.710 

.,.~..~ 	 - 	Physical properties - 	layer 	3- elements 961 to 1040 
 Intrinsic permeabilities 4.00D-17 4.00D-17 

 Dispersivities 	 ' 0.500 0.500 
Porosity 0.280 

-! 	Residual/soil moisture 0.070 0.090 
Bulk density/foc 1.490 9.30D-03 

 Diffusion coefficients 7.40D-06 7.40D-06 
 Henry's Law constant 0.546 

. 	Koc 3.64D+02 
',..i Effective permeabilities 4.00D-17 4.00D-17 

Gaseous diffusion coefficients 1.96D-06 1.96D-06 
Aqueous diffusion coefficients 3.80D-11 3-BOD-11 
Air-filled porosity 0.190 - 

'-' 	Water/soil retardation 0.868 48.621 
. I 	Total retardation 50.489 

Physical properties - layer 	4- elements 1041 to 1600 
. 	Intrinsic permeabilities 9.00D-13 9.00D-13 

Dispersivities 0.500 0-500 
Porosity o.280 
Residual/soil moisture 0.070 0.090 
Bulk density/foc 1.520 9.30D-03 

 Diffusion coefficients 7.40D-06 7-40D-06 
Henry's Law constant 0.546 . 
Koc 3 . 64D+02 

- 	Effective permeabilities 9.00D-13 9-OOD-13 
. 	. 	Gaseous diffusion coefficients 1.96D-06 1.96D-06 

Aqueous diffusion coefficients 3.80D-11 3.80D-11 
 Air-filled porosity _ o.190 

Water/soil retardation 0.868 49.600 
 Total retardation 51.468 

 - 	- 	Extraction well nodes  
Number of extraction nodes 0 

... 	Total volumetric flux O.00D+00 

Dirichlet potential nodes 	. 
nodes 	842 to 	860.by 	1 . 

...~i 	 nodes 	21. to 	861 by 21 . 

Dirichlet concentration nodes 
nodes 	3 to 423 by 21 
nodes 	4 to 424 by 21 
nodes 	5 to 425 by 21 
nodes 	6 to 426 by 21 
nodes 	7 to 427 by 21 
nodes 	8 to 428 by 21 
nodes 	9 to 429 by 21 
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nodes 	10 to 	430 by 21 	. 
nodes 	11 to 	431 by 21 -  . 
nodes 	12 to 	432 by 21 .  
nodes 	13 to 	433 by 21 
nodes 	14 to 	434 by 21 
nodes 	15 to 	435 by 21   . 
nodes 	16 to 	436 by 21 	-  . 
nodes 	17 to 	437 by 21 
nodes 	18 to 	438 by 21 . 
nodes 	19 to 	439 by 21 . 	. 
.nodes 	21 to 	861 by 21  

Number of Dirichlet potential nodes 60 
Potential degrees of freedom 	. 801  . 

Number of Dirichlet concentration nodes 398  
Concentration degrees of freedom 463 

Nort-static initial pressures 

Non-zero initial concentrations  . 
~ 	 nodEs 	3 to 	423 by 21 0.000 .  

nodes 	4.to 	424 by 21 0.000 . 
nodes 	5 to 	425 by 21 0.000 

 nodes 	6 to 	426.by 21 0.000 
nodes 	7 to 	427 by 21 0.000 
nodes 	8 to 	428 by 21 0.000 

 nodes 	9 to 	429 by 21 0.000 
- 	nodes 	10 to 	430 by 21 0.001 

 nodes 	11 to 	431 by 21 0.001  . 
 nodes 	12 to 	432 by 21 0.001 . 

nodes 	13 to 	433 by 21 0.001 
nodes 	14 to 	434 by 21 0-000 
nodes 	15 to 	435 by 21 0.002 
nodes 	16 to 	436by 21 0.002 
nodes 	17 to 	437 by 21 0.002 - 
nodes 	18 to 	438 by 21 0.002  . 

 nodes 	19 to 	439 by 21 0.002 

Ma%imum coIICentration 0.002 
Original source mass 16.50 
Saturated relative vapour density 1.000 

Source volume 	. 	. 3.66D+02 

Number of calculated source nodes 357  
Initial system mass 	(Kg) 2.24D-01 . 	. 

Potential convergence tolerance. (m) 1.00D-05 
Concentration convergence tolerance (°s) 1.00D-06 
Steady-state convergence tolerance (e/h . 	1.00D-09 
Maximum number double iterations 20 -  

Iterative solver parameters (flow) 
Residual convergence O.00D+00 
Absolute convergence 	. 	 ~ 	 ~ O.00D+00 
Relative convergence 	. 	. 1.001)-06 - 

Iterative solver parameters (transport) - 	.. 
Residual convergence . 	~ 0.00D+00 
Absolute convergence 	. O..00D+00 
Relative convergence 1.00D-06 
Number of orthogonalizations 5 

Binary viscosity formula used 

Vapourization flux included' 

Source allowed to deplete 

Density-dependent flow included - 	-  
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. Flow time weighting factor 	0.50 
- 	Lumped flow storage formulation 	- 

Transport time weighting factor 	0.50 
Lumped transport storage formulation 

Time step (hrs) 	 12.00 

Number iterations first time step 	2 

Iterations stopped at step # 	21 time 252.0 hours 

1 	Statistics: time = 	15360.00 
----------------------------------------------------------------- 

hours/ 640.00 days 	(time step 	1280) 

Transport accuracy/stability criteria 
Maximum peclet(x) number - 0.000 1081 
Maximum peclet(Z) number 0.127 1320 
Maximum courant(x) number . 	0.000 1081 

. 	Maximum courant(z) number 0.000 518 

' 	Maximum courant/peclet(x) ratio 0.005 498 
Maximum courant/peclet(z) ratio 0.002 43 
Maximum x/z aspect ratio 3.18 1213 
Minimum x/z aspect ratio 0.0318 1197 

Time step mass balance 
 . 	Absolute error 	(Kg) -2.93D-06 

Percent error . -29.989 

Cumulative mass balance 
. 	Absolute error 	(Kg) 	- -3.74D-03 

Percent eiror -1.469 

Boundary mass summary (Kg) 
surface watertable lateral source extract net 

- 	Time step 	-2.51D-05 	-4.55D-08 -2.03D-45 3.490-05 O.00D+DO 9.76D-06 
Cumulative 	-2.42D-02 	-2.54D-05 -1.28D-43 2.79D-01 O.00D+00 2.55D-01 

Stored mass summary (Kg)   
vapour 	moisture solids net 

Time step 	1.32D-07 	1.15D-07 6.59D-06 6.83D-06 
Cumulative 	4.84D-03 	4.20D-03 2.42D-01 2.51D-01 

 Time step vapourization flux (m"3/s) 1.16D-10 

Time step extraction flux (mA 3/s) O.00D+00 

Total ORTHOMIN flow iterations 1 
Total ORTHOMIN transport iterations 2 

Air-phase velocity range . 
-- 	Minimum X velocity (m/s) -1.76D-11 1561 

 Maximum X velocity (m/s) 2.02D-10 1081 
Minimum Z velocity (m/s) -1.03D-10 - 1320 

.~, 	Maximum Z velocity 	(m/s) 8.67D-11 1403 
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I 	Statistics: time = 	30720.00 
----------------------------------------------------------------- 

hours/1280.00 days (time step 	2560) 

Transport accuracy/stability criteria 
Maximum peclet(x) number 0.000 1081 	. 
Maximum peclet(z) number 0.127 1400 

 Maximum courant(x).number 0.000 1081 
Maximum courant(z) number . 0.000 518 

Maximum courant/peclet(x) ratio 0.005 498 
Maximum courant/peclet(z) ratio 0.002 	, 43 	. 

.. 	Maximum x/z aspect ratio . 3.18 253 
Minimum x/z aspect ratio , 0.0318 1194  

Time step mass balance 
Absolute error (Kg) -2.93D-06 

 P2rcEnt error - 42.701 

Cumulative mass balance 
Absolute error (Kg) -7.49D-03 
Percent error -2.829 

Boundary mass summary (Kg) 
surface watertable lateral source extract net 

Time step 	-2.61D-05 	-6.78D-08 -1.47D-39 3.30D-05 O.00D+00 6.87D-06 -  
Cumulative 	-5.72D-02 	-1.01D-04 -1.85D-37 3.22D-01 0.00D+00 2.65D-01 

Stored mass summary (Kg) 
 vapour 	moisture solids . net 

Time step 	7.56D-08 	6.56D-08 3.79D-06 3.93D-06 
Cumulative 	4.96D-03 	4.30D-03 2.48D-01 2.57D-01 

Time step vapourization flux (m"31s) 	1.10D-30 

Time step extraction flux (m ° 3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport iterations 	2 

Air-phase velocity range 	- 
Minimum X velocity (m/s) -1.58D-11 1041 

. 	Maximum X velocity (m/s) 1.86D-10 1081  
Minimum Z velocity (m/s) -9.54D-11 1400 
Maximum Z velocity (m/s) 7.88D-11 1325 

1 	Statistics: time = 	46080.00 
----------------------------------------------------------------- 

hours/1920.00 days 	(time step 	3840) 

Transport accuracy/stability criteria . 

Maximum peclet(x) number 0.000 1083 
Maximum peclet(z) number -0.127 1400  
Maximum courant(x) number 0.000 1083 
Maximum courant(z) 	number 0.000 518 

Maximum courant/peclet(x) ratio 0.005 498 	. 
Maximum courant/peclet(z) ratio 0.002 43  
Mazimum x/a aspect ratio . 3.18 253 
Minimum x/Z aspECt ratio 0.0318 1193 
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Time step mass balance 
Absolute error (Kg) 	-2.94D-06 
Percent error 	 -49.292 

Cumulative mass balance  
Absolute.error (Kg) 	-1.12D-02 
Percent error 	 -4.120 

Boundary mass summary (Kg)  

	

surface watertable 	lateral 	source 	extract 	net 

	

Time step -2.64D-05 -7.56D-08 -3.64D-36 	3.24D-05 	0.00D+00 	5.96D-06 

	

Cumulative -9.08D-02 -1.93D-04 -6.94D-34 	3.64D-01 	O.00D+00 	2.73D-01 - 

 Stored mass summary (Kg)  

	

vapoui moisture 	solids 	 net 

	

Time step 	5.79D-08 	5.02D-08 	2.91D-06 	 3.02D-06 

	

Cumulative 	5.04D-03 	4.37D-03 	2.52D-01 . 	 2.62D-01 

Time step vapourization flux (m ^ 3/s) 	1.08D-10 

Time step extraction flux W3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport iterations 	2 

Air-phase velocity range 
Minimum X velocity (m/s) -1.58D-11 1041 
Maximum X velocity (m/s) 1.79D-10 1083 
Minimum.Z velocity 	(m/s) -9.19D-11 1400 
Maximum Z velocity (m/s) - 7.41D-11 1325 

1 	Statistics: time = 	61440.00 
----------------------------------------------------------------. 

hours/2560.00 days 	(time step 	5120) 

Transport accuracy/stability criteria 
Maximum peclet(x) number 0.000 1083  
Maximum peclet(z) number 0.127 . 1400 
Maximum courant(x) number 0.000 1083 

 Maximum courant(z) 	number 0.000 516 

Maximum courant/peclet(x) zatio 0.005 498 
 . 	Maximum courant/peclet(z) ratio ~~ . 0.002 43 

Maximum x/z aspect ratio 3.18 333 
Minimum x/z aspect ratio 0.0318 1194 	. 

. 	Time step mass balance -  
- 	Absolute error (Kg) -2.94D-06 

 Percent error -54.190 

Cumulative mass balance 
 Absolute error (Kg) -1.SOD-02 . 

Percent error . -5.355 

 Boundary mass summary (Kg) 
surface watertable lateral source extract net 

- Time step 	-2.65D-05 	-7.93D-08 -8.61D-34 3.20D-05 O.00D+00 5.42D-06 
Cumulative 	-1.25D-01 	-2.92D-04 -2.22D-31 4.05D-01 O.00D+00 2.80D-01 

Stored mass summary (Kg) 
vapour 	moisture solids net 
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 Time step 	4.75D-08 	4.12D-08 	2.40D-06 	 2.48D-06 
Cumulative 	3:11D-03 	4.43D-03 	2.56D-01 	 2.65D-01 

Time step vapourization flux (m'3/s) 	1.07D-10 

Time step extraction flux (m ^ 3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport iterations 	2 

 Air-phase velocity range  - 

Minimum X velocity (m/s) _. 	-1.58D-11 1041 	- 
Maximum X velocity (m/s) 1.76D-10 1083 
Minimum Z velocity (m/s) -8.97D-11 1400  

 Maximum Z velocity (m/s) 7.06D-11 1325 

1 	Statistics: time = - 76800.00 hours/3200.00 days 	(time step 	6400) 

Transport accuracy/stability criteria 
Maximum peclet(x) number 0.000 1083 
Maximum peclet(z) number 0.127 1400 
Maximum courant(x) number - 0.000 1083. 
Maximum courant(z) number 0.000 523 

. 	Maximum courant/peclet(x) ratio 0.005 498 
Maximum courant/peclet(z) ratio 0.002 45 

. Maximum x/z aspect ratio 3.18 253  
Minimum x/z aspect ratio 0.0318 1197 

Time step mass balance . 

Absolute error (Kg) -2.94D-06 
Percent error -58.098 

Cumulative mass balance 
Absolute error (Kg) -1.88D-02 
Percent error -6.541 

Boundary mass summary (Kg) . 

surface watertable lateral source extract net 
Time step 	-2.67D-05 	-8.20D-08 -5.62D-32 3.18D-05 O.00D+00 5.06D-06 
Cumulative 	-1.59D-01 	-3.96D-04 -1.83D-29 4.46D-01 O.00D+00 2.87D-01 

.Stored mass summary (Kg) 
 vapour 	moisture solids net 

Time step 	4.06D-08 	3.52D-08 2.O5D-06 2.12D-06 
Cumulative 	5..17D-03 	4.48D-03 2.59D-01 2.68D-01 

Time step vapourization flux (m -3/s) 	1.06D-10 

Time step extraction flux (m A
3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport iterations 	2 . 

Air-phase velocity range 	. 
Minimum X velocity (m/s) 	' 	-1.58D-11 ' 1041 
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Maximum X velocity (m/s) 	1.73D-10 	1083 
Minimum 2 velocity (m/s) 	-8-83D-11 	1400 
Maximum Z velocity (m/s) 	6.BOD-11 	1325  

1 	Statistics: time = 92160.00 houis/3840.00 days (time step 7680) 

Transport accuracy/stability criteria 
Maximum peclet(x) number - 0.000 1083 
Maximum peclet(z) 	number 	. 0_127 1400 
Maximum courant(x) number 0.000 1083 
Maximum courant(z) number 0.000 523 

Maximum courant/peclet(x) 	ratio 0.005 498 
Maximum courant/peclet(z) 	ratio 0.002 - 	45 

 Maximum x/z aspect ratio 3.18 	- 253 
Minimum x/z aspect ratio. 	. 0.0318 1195 

Time step mass balance 
Absolute error (Kg) 	-2.94D-06 
Percent error 	 . -61.320 

Cumulative mass balance 
Absolute error (Kg) 	-2.25D-02 
Percent error 	-7.685 

 Boundary mass summary (Kg) 

	

surface watertable 	lateral 	source . extract 	net 

	

Time Step -2.67D-05 -8.46D-06 -1.62D-30 	3.16D-05 	0.00D+00 	4.80D-06 

	

Cumulative -1.93D-01 -5.02D-04 -6.44D-28 	4.87D-01 	O.00D+00 	2.93D-01 

Stored mass summary (Kg) 

	

vapour moisture 	solids 	 net 
Time step 	3.55D-08 	3.08D-08 	1.79D-06 	- 	1_86D-06 
Cumulative 	5.21D-03 	4.52D-03 	2.61D-01 	 2.71D-01 

Time step vapourization flux (m"3/s) 	1.05D-10 

Time step extraction £lux (m-3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 	. 
- Total ORTHOMIN transpoit iterations 	2 

- Air-phase velocity range 
Minimum X velocity (m/s) -1.58D-11 1041 
Maximum X velocity (m/s) . 1.71D-10 1083 
Minimum Z velocity (m/s) -8.72D-11 1400 
Maximum Z velocity (m/s) 6.62D-11 1325 

1 	Statistics: time = 107520.00 

----------------------------------------------------------------- 
hours/4480.00 days 	(time step 	8960) 

Transport accuracy/stability criteria 
 Maximum peclet(x) number 0.000 1085 

Maximum peclet(z) number 0.127 1400  
Maximum courant(x) number 0.000 1083  
Maximum courant(z) 	number 0.000 523 

Maximum courant/peclet(x) ratio 0.005 -498 
Maximum courant/peclet(z) ratio 0..002 47 
Maximum x/z aspect ratio 3.18 253 
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Minimum x/z aspect ratio 0.0318 1194 

Time step mass balance 	. . . 
Absolute error (Kg) 	. -2.95D-06 
Percent error -64.038 

Cumulative mass balance  
 Absolute error (Kg) . -2.63D-02 . 
 PErcent error -8.790  .  

Houndary mass summary (Kg) 
surface watertable lateral ~  source extract net 

Time step 	-2.68D-05 	-8.74D-08 -2.67D-29 3.15D-05 O.00D+OD 	4.60D-06 
Cumulative 	-2.27D-01 	-6.12D-04 -1.25D-26 5.27D-01 O.00D+00 	2.99D-01 

Stored mass summary (Kg) 
vapour 	moisture solids net 

Time step 	3.17D-08 	2.75D-08 1.60D-06 1.65D-06 
Cumulative. 	5.26D-03 	4.56D-03 2.63D-01  2.73D-01 

Time step vapoutization flux (m- 3/s) 	. 1.05D-10 

Time step extraction flux.(m_3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport iterations 	2 

Air-phase velocity range 
Minimum X velocity (m/s) -1.58D-11 1041 
Maximum X velocity (m/s) 1-69D-10 1083 
Minimum Z velocity (m/s) -8.65D-11 1400. 
Maximum Z velocity (m/S) 6.48D-11 1325 

1 	Statistics: time = 122880.00 
----------------------------------------------------------------- 

hours/5120.00 days 	(time step 10240) 

Transport accuracy/stability criteria 
Maximum peclet(x) number 0.000 1085 

 Maximum peclet(z) number 0.127 1400 
Maximum courant(x) number 0.000 1083 
Maximum courant(z) number 0.000-  523 

' 	Maximum courant/peclet(a) ratio 0.005 498 
 Maximum courant/peclet(z) ratio 0.002 07  

Maximum x/z aspect ratio 3.18 338 
Minimum x/z aspect ratio ~ . 0.0318 1193 

Time step mass balance 
Absolute error (Kg) -2.95D-06 

 Percent - error -66.368 

Cumulative mass balance 
Absolute error 	(Kg) 	' -3.01D-02 
Percent error -9.861 

Boundary mass summary (Kg)  
surface watertable 	lateral 	source 	extract 	net 

	

Time step -2.69D-05 -9.04D-08 -2.90D-28 	3.14D-05 	O.00D+00 	4.44D-06 

	

Cumulative -2.62D-01 -7.26D-04 -1-58D-25 	5.67D-01 	O.00D+00 	3.OSD-01 
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Stored mass summary (Kg)  

	

vapour moisture 	solids 	 net 
Time step 	2.86D-08 	2.48D-08 	1.44D-06 

	
1.49D-06 

Cumulative 	5.30D-03 	4.59D-03 	2.65D-01 
	

2.75D-01 

Time step vapourization flux (m-3/s) 1.05D-10 

Time step extraction flux (m'3/s) 0.00D+00. 

 Total ORTHOMIN flow iterations 1 
Total ORTHOMIN transport iterations 2  . 

Air-phase velocity range  
Minimum X velocity (m/s) -1.58D-11 1041 

 Maximum X velocity (m/s) 1.67D-10 1083 
Minimum Z velocity (m/s) -8.59D-11 1400 
Maximum Z velocity (m/s) . 6.38D-11 -  1325 

1 	Statistics: 	time = 138240.00 hours/5760.00 days 	(time step 11520) 

Transport accuracy/stability criteria ' . 
Maximum peclet(x) number 0.000 1085 
Maximum peclet(z) number 0.127 1400 
Maximum courant(x) number 0.000 1083 
Maximum courant(z) number 0.000 523 . 

Maximum courant/peclet(x) ratio 0.005 498 
Maximum courant/peclet(z) ratio 0.002 47 

- 	Maximum x/z aspect ratio 3.18 256 
. 	Minimum x/z aspect ratio 0.0318 .1194 

Time step mass balance 
Absolute error (Kg) -2.95D-06 . 
Percent error ~ 	 - -68.394 

Cumulative mass balance 
 Absolute error (Kg) 	. -3.39D-02 

Percent error -10.898 

. 	- 	Botindary mass summary (Kg) .  
surface watertable  lateral source extract - 	net 

Time step 	-2.69D-05 	-9.38D-08 -2.30D-27 3.13D-05 O.00D+00 4.31D-06 
Cumulative 	-2.96D-01 	-8.44D-04 -1.43D-24 6.07D-01 O.00D+00 3.11D-01 

Stored mass summary (Kg)  
vapour 	moisture solids net 

Time step 	2.62D-08 	2:27D-08 1.31D-06 1.36D-06 
Cumulative 	5.33D-03 	4.62D-03 2.67D-01 2.77D-01 

Time step vapourization flux (m -3/6) 	. 1.04D-10 	- 

Time step extraction flux (m ° 3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	1 
Total ORTHOMIN transport itezations 	2 

, 
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File: C:\ 	.LST 1/31/2001, 8:01:40AM 

Air-phase velocity range  . 
Minimum X velocity (m/s) -1.58D-11 1041 
Maximum X velocity (m/s) 1.66D-10 1083  
Minimum Z velocity (m/s)  -8.55D-11 1400   

. 	Maximum Z velocity (m/s) 6.30D-11 1325 

1 	Statistics: time = 153600.00 
----------------------------------------------------------------- 

hours/6400.00 days 	(time step 12800) 

Transport accuracy/stability criteria 
 Maximum peclet(x) number 0.000 1085 

. 	Maximum peclet(z) 	number 0.127 1400 
Maximum courant(x) number 0.000 1083 
Maximum courant(z) number - 0.000 523 

Maximum courant/peclet(x) ratio 0.005 498 ' 
Maximum courant/peclet(z) ratio 0.002 47 . 

 Maximum x/z aspect ratio 3.18 1298  
Minimum x/z aspect ratio 0.0318 1195 . 

Time step mass balance 
Absolute error 	(Kg) -2.95D-06 
Percent error -70.177 

Cumulative mass balance  
Absolute error (Kg) -3.76D-02 

 Percent error -11.905 

Boundary mass summary (Kg) . 
 surface watertable lateral source extract net 

Time step 	-2:69D-05 	-9.750-08 -1.43D-26 3.13D-05 O.00D+00 4.21D-06 
Cumulative 	-3.30D-01 	-9.66D-04 -9.98D-24 6.47D-01 O.00D+00 3.16D-01 

Stored mass summary (Kg) 
vapour 	moisture solids . net 

TimE stEp 	2.41D-08 	2.09D-08 1.21D-06 1.25D-06 
Cumulative 	5.36D-03 	4.65D-03 2.68D-01 2.78D-01 

Time step vapourization flux W31s) 	1.04D-10 

Time step extraction flux (m - 3/s) 	O.00D+00 

Total ORTHOMIN flow iterations 	. 1 
Total ORTHOMIN transport iterations 2.  - 

Air-phase velocity range . 
Minimum X velocity (m/s) -1.58D-11 1041 
Maximum X velocity (m/s). 1.65D-10 1083 
Minimum Z velocity (m/s) 	. -8.51D-11 1400 
Maximum Z velocity (m/s) 6.24D-11 1325 

Statistics: 	time = 168960.00 hour 	7040.00 
----------------------------------------------------------------- 

da (time step 14080) 

Transport accuracy/stability criteria 
Maximum peclet(x) number 	0.000 	1085 

 Maximum peclet(2) number 	0.127 	1400 
Maximum courant(x) number 	0.000 	1083 . 
Maximum courant(z) number 	0.000 	523 
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File: C:\VapourT\JALKIOXY.LST 	1/31/2001, 	8:01:40AM 

Maximum courant/peclet(x) 	ratio 	0.005 	498. 	.  
Maximum courant/peclet(Z) 	ratio 	0.002 	47 
Maximum x/z aspect ratio 	~ 	3.18 	734 	.  
Minimum x/z aspect ratio 	0.0318 	1193 

- Time step mass balance  	. 
. 	Absolute error 	(Kg) 	. 	-2.95D-06 
 Percent error 	, 	-71.762 

Cumulative mass balance  
Absolute error 	(Kg) 	-4.14D-02 

. 	Peraent error 	 -12.884 

~Soundary  mass su 
surface 	a le 	lateral 	source 	eztract 	net 

ime ste 	--2.70D-05 	01D-07 	-7.23D-26 	3.12D-05 	O.00D+DO 	4.12D-06  
Cumulative 	-3.65D-01 	1.0 	- 3 	-5.64D-23 	6.87D-01 	O.00D+00 	3.21D-01 	' 

Stored mass summary (Kg) 
vapour 	moisture 	solids 	- 	net 	- 

Time step 	2.24D-08 	1.94D-08 	1.12D-06 	. 	. 	1.16D-06 
Cumulative 	5.39D-03 	4.68D-03 	2.70D-01 	2.80D-01 

Time step vapourization flux W3/8) 	1.04D-10 

Time step extraction flux (m - 3/s) 	O.00Da00 

Total ORTHOMIN flow iterations 	- 	1 
Total ORTHOMIN transport iter'ations 	2 

Air-phase velocity range 
Minimum X velocity 	(m/s) 	-1.58D-11 	1041 
Maximum X velocity (m/s) 	. 	1.64D-10 	1083 
Minimum Z velocity 	(m/s) 	-8.48D-11 	1400 
Maximum Z velocity 	(m/s) 	6.20D-11 	. 	1325 

Steady-state achieved 
Maximum hourly change 	(°s molar) 	9.00D-10 

`x' Normal Exit *" 

 Final time step (hrs) 	12.00 
Final time (hours/days) 	168960.00 	7040.00 
Total number time steps 	14080 

1 
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